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Electrons, Electrodes, 


The electron tube is a marvelous 
device. It makes possible the performing 
of operations, amazing in conception, 
with a precision and a certainty that are 
astounding. It is an exceedingly sensi- 
tive and accurate instrument—the prod- 
uct of coordinated efforts of engineers 
and craftsmen. Its construction requires 
materials from every corner of the earth. 
Its use is world-wide. Its future possi- 
bilities, even in the light of present-day 
accomplishments, are but dimly fore- 
seen; for each development opens new 
fields of design and application. 

The importance of the electron tube 
lies in its ability to control almost in- 
stantly the flight of the millions of elec- 
trons supplied by the cathode. It accom- 
plishes this control with a minimum of 
energy. Because it is almost instantane- 
ous in its action, the electron tube can 
operate efficiently and accurately at 
electrical frequencies much higher than 
those attainable with rotating machines. 


Electrons 


All matter exists in the solid, liquid, 
or gaseous state. These three forms con- 
sist entirely of minute divisions known 
as molecules, which, in turn, are com- 
posed of atoms. Atoms have a nucleus 
which is a positive charge of electricity, 
around which revolve tiny charges of 
negative electricity known as electrons. 
Scientists have estimated that electrons 
weigh only 1/30-billion, billion, billion, 
billionths of an ounce, and that they 
may travel at speeds of thousands of 
miles per second. 

Electron movement may be accele- 
rated by the addition of energy. Heat is 
one form of energy which can be con- 
veniently used to speed up the electron. 
For example, if the temperature of a 
metal is gradually raised, the electrons 


and Electron Tubes 


in the metal gain velocity. When the 
metal becomes hot enough, some elec- 


_ trons may acquire sufficient speed to 


break away from the surface of the 
metal. This action, which is accelerated 
when the metal is heated in a vacuum, 
is utilized in most electron tubes to 
produce the necessary electron supply. 

An electron tube consists of a cath- 
ode, which supplies electrons, and one or 
more additional electrodes, which con- 
trol and collect these electrons, mounted 
in an evacuated envelope. The envelope 
may be made of glass, metal, ceramic, or 
a combination of these materials. 


Cathodes 


A cathode is an essential part of an 
electron tube because it supplies the 
electrons necessary for tube operation. 
When energy in some form is applied to 
the cathode, electrons are released. Heat 
is the form of energy generally used.The 
method of heating the cathode may be 
used to distinguish between the different 
forms of cathodes. For example, a di- 
rectly heated cathode, or filament-cath- 
ode, is a wire heated by the passage of 
an electric current. An indirectly heated 
cathode, or heater-cathode, consists of a 
filament, or heater, enclosed in a metal 
sleeve. The sleeve carries the electron- 
emitting material on its outside surface 
and is heated by radiation and conduc- 
tion from the heater. 

A filament, or directly heated cath- 
ode, such as that shown in Fig. 1 may 
be further classified by identifying the 
filament or electron-emitting material. 
The materials in regular use are tung- 
sten, thoriated tungsten, and metals 
which have been coated with alkaline- 
earth oxides. Tungsten filaments are 
made from the pure metal. Because they 
must operate at high temperatures (a 


dazzling white) to emit sufficient elec- 
trons, a relatively large amount of fila- 
ment power is required. 

Thoriated-tungsten filaments are 
made from tungsten impregnated with 
thorium oxide. Due to the presence of 
thorium, these filaments liberate elec- 
trons at a more moderate temperature 
of about 1700°C (a bright yellow) and 
are, therefore, much more economical of 
filament power than are pure tungsten 
filaments. 

Alkaline earths are usually applied 
as a coating on a nickel-alloy wire or 
ribbon. This coating, which is dried in a 
relatively thick layer on the filament, 
requires only a relatively low tempera- 
ture of about 700-750°C (a dull red) to 
produce a copious supply of electrons. 
Coated filaments operate very efficiently 
and require relatively little filament 
power. However, each of these cathode 
materials has special advantages which 
determine the choice for a particular 
application. 


CATHODE 
SLEEVE 


COATING 


INSULATED 


Fig. 1 Fig. 2 


Directly heated filament-cathodes 
require comparatively little heating 
power. They are used in almost all of 
the tube types designed for battery op- 
eration because it is, of course, desirable 
to impose as small a drain as possible on 
the batteries. Examples of battery-oper- 
ated filament types are the 1A7-GT, 
1R5, 1U4, and 8V4. AC-operated types 
having directly heated filament-cath- 
odes include the 2A3 and 5Y38-GT. 

An indirectly heated cathode, or 
heater-cathode, consists of a thin metal 
sleeve coated with electron-emitting ma- 
terialsuch as alkaline-earth oxides. With- 
in the sleeve is a heater which is insu- 
lated from the sleeve, as shown in Fig. 2. 
The heater is made of tungsten or tung- 
sten-alloy wire and is used only for the 
purpose of heating the cathode sleeve 
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and sleeve coating to an electron-emit- 
ting temperature. Useful emission does 
not take place from the heater wire. 

The heater-cathode construction is 
well adapted for use in electron tubes in- 
tended for operation from ac power lines 
and from storage batteries. The use of 
separate parts for emitter and heater 
functions, the electrical insulation of the 
heater from the emitter, and the shield- 
ing effect of the sleeve may all be utilized 
in the design of the tube to minimize the 
introduction of hum from the ac heater 
supply and to minimize electrical inter- 
ference which might enter the tube cir- 
cuit through the heater-supply line. 
From the viewpoint of circuit design, 
the heater-cathode construction offers 
advantages in connection flexibility be- 
cause of the electrical separation of the 
heater from the cathode. 

Another advantage of the heater- 
cathode construction is that it makes’ 
practical the design of a rectifier tube 
having close spacing between its cathode 
and plate, and of an amplifier tube hav- 
ing close spacing between its cathode 
and grid. In a close-spaced rectifier tube, 
the voltage drop in the tube is low, and, 
therefore, the regulation is improved. In 
an amplifier tube, the close spacing in- 
creases the gain obtainable from the 
tube. Because of the advantages of the 
heater-cathode construction, almost all 
present-day receiving tubes designed for 
ac operation have heater-cathodes. 


Generic Tube Types 


Electrons are of no value in an elec- 
tron tube unless they can be put to 
work. Therefore, a tube is designed with 
the parts necessary to utilize electrons 
as well as those required to produce 
them. These parts consist of a cathode 
and one or more supplementary elec- 
trodes. The electrodes are enclosed in an 
evacuated envelope having the neces- 
sary connections brought out through 
air-tight seals. The air is removed from 
the envelope to allow free movement of 
the electrons and to prevent injury to 
the emitting surface of the cathode. 

When the cathode is heated, elec- 
trons leave the cathode surface and form 
an invisible cloud in the space around it. 
Any positive electric potential within 
the evacuated envelope offers a strong 


attraction to the electrons (unlike elec- 
tric charges attract; like charges repel). 
Such a positive electric potential can be 
supplied by an anode (positive elec- 
trode) located within the tube in prox- 
imity to the cathode. 


Diodes 


The simplest form of electron tube 
contains two electrodes, a cathode and 
an anode (plate), and is often called a 
diode, the family name for a two-elec- 
trode tube. In a diode, the positive po- 


tential is supplied by a suitable electrical | 


source connected between the plate 
terminal and a cathode terminal, as 
shown in Fig. 3. Under the influence of 
the positive plate potential, electrons 
flow from the cathode to the plate and 
return through the external plate-bat- 
tery circuit to the cathode, thus com- 
pleting the circuit. This flow of electrons 
is known as the plate current. 

If a negative potential is applied to 
the plate, the free electrons in the space 
surrounding the cathode will be forced 
back to the cathode and no plate cur- 
rent will flow. If an alternating voltage 
is applied to the plate, the plate is alter- 
nately made positive and negative. Be- 
cause plate current flows only during the 
time when the plate is positive, current 
flows through the tube in only one direc- 
tion and is said to be rectified. Fig. 4 
shows the rectified output current pro- 
duced by an alternating input voltage. 

Diode rectifiers are used in ac re- 
ceivers to convert the ac supply voltage 
to de voltage for the electrodes of the 
other tubes in the receiver. Rectifier 
tubes having only one plate and one 
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FLOW 


Fig. 3 


cathode, such as the 35W4, are called 
half-wave rectifiers, because current 
‘can flow only during one-half of the 
alternating-current cycle. When two 
plates and one or more cathodes are 
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used in the same tube, current may be 
obtained on both halves of the ac cycle. 
The 6X4, 5Y3-GT, and 5U4-GB are ex- 
amples of this type and are called 
full-wave rectifiers. 

Not all of the electrons emitted by 
the cathode reach the plate. Some return 


RECTIFIED 
OUTPUT CURRENT 


PLATE CURRENT 


PLATE VOLTS 


ALTERNATING 
! VOLTAGE INPUT 


Fig. 4 


to the cathode while others remain in 
the space between the cathode and plate 
for a brief period to produce an effect 
known as space-charge. This charge has 
a repelling action on other electrons 
which leave the cathode surface and im- 
pedes their passage to the plate. The ex- — 
tent of this action and the amount of 
space-charge depend on the cathode 
temperature, the distance between the 
cathode and the plate, and the plate 
potential. The higher the plate potential, 
the less is the tendency for electrons to 
remain in the space-charge region and 
repel other electrons. This effect may be 
noted by applying increasingly higher 
plate voltages to a tube operating at a 
fixed heater or filament voltage. Under 
these conditions, the maximum number 
of available electrons is fixed, but in- 
creasingly higher plate voltages will 
succeed in attracting a greater propor- 
tion of the free electrons. 

Beyond a certain plate voltage, 
however, additional plate voltage has 
little effect in increasing the plate cur- 
rent because all of the electrons emitted 
by the cathode are already being drawn 
to the plate. This maximum current, ’ 
illustrated in Fig. 5, is called saturation 
current. Because it is an indication of 
the total number of electrons emitted, it 
is also known as emission current or 
simply emission. . 

Although tubes aresometimes tested 


by measurement of their emission cur- 
rent, it is generally not advisable to 
measure the full value of emission be- 
cause this value would be sufficiently 


large to cause change in the tube’s char- - 


acteristics or even to damage the tube. 
Consequently, while the test value of 
emission current is somewhat larger than 


‘Saturation Point, 


NUMBER OF ELECTRONS 
REACHING PLATE ——> 


O PLATE VOLTAGE ——>— 


Fig. 5 


the maximum current which will be re- 
_ quired from the cathode in the use of the 
tube, it is ordinarily less than the full 
emission current. The emission test, 
therefore, is used to indicate whether 
the cathode can supply a sufficient num- 
ber of electrons for satisfactory opera- 
tion of the tube. 

If space charge were not present to 
repel electrons coming from the cathode, 
the same plate current could be produced 
at a lower plate voltage. One way to 
make the effect of space charge small is 
to make the distance between plate and 
cathode small. This method is used in 
rectifier types having heater-cathodes, 
such as the 5V4-G and the 6AX5-GT. 
In these types the radial distance be- 
tween cathode and plate is only about 
two hundredths of an inch. 

Another method of reducing space- 
charge effect is utilized in mercury- 
vapor rectifier tubes. When such tubes 
are operated, a small amount of mercury 
contained in the tube is partially vapor- 
ized, filling the space inside the bulb 
with mercury atoms. These atoms are 
bombarded by electrons on their way to 
the plate. If the electrons are moving at 
a sufficiently high speed, the collisions 
tear off electrons from the mercury 
atoms. The mercury atom is then said 
to be “ionized,” 7.e., it has lost one or 
more electrons and, therefore, has a 
positive charge. Ionization is evidenced 
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by a bluish-green glow between the 
cathode and plate. When ionization oc- 
curs, the space charge is neutralized by 
the positive mercury atoms so that in- 
creased numbers of electrons are made 
available. Mercury-vapor tubes are used 
primarily for power rectifiers. 

Ionic-heated-cathode rectifier 
tubes, such as the 0Z4 and 0Z4-G, also 
depend on gas ionization for their opera- 
tion. These tubes are of the full-wave 
design and contain two anodes and a 
coated cathode sealed in a bulb contain- 
ing a reduced pressure of inert gas. The 
cathode in each of these types becomes 
hot during tube operation, but the heat- 
ing effect is caused by bombardment of 
the cathode by ions within the tube 
rather than by heater or filament cur- 
rent from an external source. 

The internal structure of an ionic- 
heated-cathode tube is designed so that 
when sufficient voltage is applied to the 
tube, ionization of the gas occurs be- 
tween the anode whichis instantaneously 
positive and the cathode. Under normal 
operating voltages, ionization does not 
take place between the anode that is 
negative and the cathode so that the 
requirements for rectification are satis- 
fied. The initial small flow of current 
through the tube is sufficient to raise the 
cathode temperature quickly to incan- 
descence whereupon the cathode emits 
electrons.The voltage drop in such tubes 
is slightly higher than that of the usual 
hot-cathode gas rectifiers because energy 
is taken from the ionization discharge to 
keep the cathode at operating tempera- 
ture. Proper operation of these rectifiers 
requires a minimum flow of load current 
at all times in order to maintain the 
cathode at the temperature required to 
supply sufficient emission. 


Triodes 


When a third electrode, called the 
grid, is placed between the cathode and 
plate, the tube is known as a triode, the 
family name for a three-electrode tube. 
The grid usually consists of relative'y 
fine wire wound on two support rods and 
extending the length of the cathode.The 
spaces between turns are comparatively 
large so that the passage of electrons 
from cathode to plate is practically un- 
obstructed by the grid wires. The pur- 


pose of the grid is to control the flow of 
plate current. When a tube is used as an 
amplifier, a negative dc voltage is usually 
applied to the grid. Under this condition 
the grid does not draw appreciable 
current. 

The number of electrons attracted 
to the plate depends on the combined 
effect of the grid and plate polarities, as 
shown in Fig. 6. When the plate is posi- 
tive, as is normal, and the dc grid volt- 
age is made more and more negative, the 
plate is less able to attract electrons to it 
and plate current decreases. When the 


grid is made less and less negative (more _ 


and more positive), the plate more read- 
ily attracts electrons to it and plate cur- 
rent increases. Hence, when the voltage 
on the grid is varied in accordance with 
a signal, the plate current varies with 
the signal. Because a small voltage ap- 
plied to the grid can control a compara- 
tively large amount of plate current, the 
signal is amplified by the tube. Typical 
three-electrode tube types are the 6C4 
and 6AF4-A. 

The grid, plate, and cathode of a 
triode form an electrostatic system, each 
electrode acting as one plate of a small 
capacitor. The capacitances are those 
existing between grid and plate, plate 
and cathode, and grid and cathode. 
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Fig, 6 


These capacitances are known as inter- 
electrode capacitances. Generally, the 
capacitance between grid and plate is of 
the most importance. In high-gain radio- 
frequency amplifier circuits, this capaci- 
tance may act to produce undesired 
coupling between the input circuit, the 
circuit between grid and cathode, and 
the output circuit, the circuit between 
plate and cathode. This coupling is un- 
desirable in an amplifier because it may 
cause instability and unsatisfactory per- 
formance. . 
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Tetrodes 


‘The capacitance between grid and 
plate can be made small by mounting an 
additional electrode, called the screen 
grid (grid No. 2), in the tube. With the 
addition of the grid No.2, the tube has 
four electrodes and is, accordingly, called 
a tetrode. The screen grid or grid No.2 
is mounted between the grid No.1 (con- 
trol grid) and the plate, as shown in Fig. 
7, and acts as an electrostatic shield be- 
tween them, thus reducing the grid-to- 
plate capacitance. The effectiveness of 


ELECTRON 
FLOW 


GRID 


INPUT 


this shielding action is increased by a 
bypass capacitor connected between 
screen grid and cathode. By means of the 
screen grid and this bypass capacitor, 
the grid-plate capacitance of a tetrode is 
made very small. In practice, the grid- 
plate capacitance is reduced from sev- 
eral micromicrofarads (uuf) for a triode 
to 0.01 yuf or less for a screen-grid tube. 

The screen grid has another desir- 
able effect in that it makes plate current 
practically independent of plate voltage 
over a certain range. The screen grid is 
operated at a positive voltage and, 
therefore, attracts electrons from the 
cathode. However, because of the com- 
paratively large space between wires of 
the screen grid, most of the electrons 
drawn to the screen grid pass through it 
to the plate. Hence the screen grid sup- 
plies an electrostatic force pulling elec- 
trons from the cathode to the plate. At 
the same time the screen grid shields the 
electrons between cathode and screen 
grid from the plate so that the plate ex- 
erts very little electrostatic force on 
electrons near the cathode. 

So long as the plate voltage is higher 
than the screen-grid voltage, plate cur- 
rent in a screen-grid tube depends to a 
great degree on the screen-grid voltage 
and very little on the plate voltage. The 
fact that plate current in a screen-grid 


tube is largely independent of plate volt- 
age makes it possible to obtain much 
higher amplification with a tetrode than 
with a triode. The low grid-plate capaci- 
tance makes it possible to obtain this 
high amplification without plate-to-grid 
feedback and resultant instability. In 
receiving-tube applications, the tetrode 
has been replaced to a considerable de- 
gree by the pentode. 


Pentodes 

In all electron tubes, electrons strik- 
ing the plate may, if moving at sufficient 
speed, dislodge other electrons. In two- 
and three-electrode types, these dis- 
lodged electrons usually do not cause 
trouble because no positive electrode 
other than the plate itself is present to 
attract them. These electrons, therefore, 
are drawn back to the plate. Emission 
caused by bombardment of an electrode 
by electrons from the cathode is called 
secondary emission because the effect is 
secondary to the original cathode emis- 
sion. 

In the ease of screen-grid tubes, the 
proximity of the positive screen grid to 
the plate offers a strong attraction to 
these secondary electrons and particu- 
larly so if the plate voltage swings lower 
than the screen-grid voltage. This effect 
lowers the plate current and limits the 
useful plate-voltage swing for tetrodes. 

The effects of secondary emission 
are minimized when a fifth electrode is 
placed within the tube between the 
sereen grid and plate.This fifth electrode 
is known as the suppressor grid (grid 
No.3) and is usually connected to the 
cathode, as shown in Fig. 8. Because of 
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Fig. 8 7 x 

its negative potential with respect to the 
plate, the suppressor grid retards the 
flight of secondary electrons and diverts 
them back to the plate. 
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The family name for a five-electrode 
tube is ‘“‘pentode’’. In power-output 
pentodes, the suppressor grid makes pos- 
sible higher power output with lower 
grid-driving voltage; in radio-frequency 
amplifier pentodes the suppressor grid 
makes possible high voltage amplifica- 
tion at moderate values of plate voltage. 
These desirable features result from the 
fact that the plate-voltage swing can be 
made very large. In fact, the plate volt- 
age may be as low as, or lower than, the 
screen-grid voltage without serious loss 
in signal-gain capability. Representative 
pentodes used for power amplification 
are the 8V4 and 6K6-GT; representative 
pentodes used for voltage amplification 
are the 1U4, 6AU6, 12SK7, and 6BA6. 


Beam Power Tubes 


A beam power tube is a tetrode or 
pentodein which directed electron beams 
are used to increase substantially the 
power-handling capability of the tube. 
Such a tube contains a cathode, a con- 
trol grid (grid No.1), a-screen grid (grid 
No.2), a plate, and, optionally, a sup- 
pressor grid (grid No.3). When a beam 
power tube is designed without an ac- 
tual suppressor grid, the electrodes are 
so spaced that secondary emission from 
the plate is suppressed by space-charge 
effects between screen grid and plate. 
The space charge is produced by the 
slowing up of electrons traveling from a 
high-potential screen grid to a lower- 
potential plate. In this low-velocity re- 
gion, the space charge produced is suffi- 
cient to repel secondary electrons emit- 
ted from the plate and to cause them to 
return to the plate. 

Beam power tubes of this design 
employ beam-confining electrodes at 
cathode potential to assist in producing 
the desired beam effects and to prevent 
stray electrons from the plate from re- 
turning to the screen grid outside of the 
beam. A feature of a beam power tube 
is its low screen-grid current. The screen 
grid and the control grid are spiral wires 
wound so that each turn of the screen 
grid is shaded from the cathode by a 
grid turn. This alignment of the screen 
grid and control grid causes the electrons 
to travel in sheets between the turns of 
the screen grid so that very few of them 
strike the screen grid. Because of the 


effective suppressor action provided by 
space charge and because of the low cur- 
rent drawn by the screen grid, the beam 
power tube has the advantages of high 
power output, high power sensitivity, 
and high efficiency. 

Fig. 9 shows the structure of a beam 
power tube employing space-charge sup- 
pression and illustrates how the electrons 
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are confined to beams. The beam condi- 
tion illustrated is that for a plate po- 
tential less than the screen-grid poten- 
tial. The high-density space-charge re- 
gion is indicated by the heavily dashed 
lines in the beam. Note that the edges of 
the beam-confining electrodes coincide 
with the dashed portion of the beam. In 
this way the space-charge potential re- 
gion is extended beyond the beam 
boundaries andstray secondary electrons 
are prevented from returning to the 
screen grid outside of the beam. The 
space-charge effect may also be obtained 
by use of an actual suppressor grid. Ex- 
amples of beam power tubes are 6AQ5, 
6L6-G, 6V6-GT, and 50C5. 


Multi-Electrode and 
Multi-Unit Tubes 


Early in the history of tube develop- 
ment and application, tubes were de- 
signed for general service; that is, a 
single tube type—a triode—was used as 
a radio-frequency amplifier, an inter- 
mediate-frequency amplifier, an audio- 
frequency amplifier, an oscillator, or a 
detector. Obviously, with this diversity 
of application, one tube did not meet all 
requirements to the best advantage. 
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Later and present trends of tube de- 
sign are the development of “‘specialty”’ 
types. These types are intended either to 
give optimum performance in a particu- 
lar application or to combine in one bulb 
functions which formerly required two 
or more tubes. The first class of tubes in- 
cludes such examples of specialty types 
as the 6CB6 and 6BY6. Types of this 
class generally require more than three 
electrodes to obtain the desired special 
characteristics and may be broadly 
classed as multi-electrode types. The 
6BY6 is an especially interesting type in 
this class. This tube has an unusually 
large number of electrodes, namely 
seven, exclusive of the heater. Plate cur- 
rent in the tube is varied at two different 
frequencies at the same time. The tube 
is designed primarily for use as a com- 
bined sync separator and sync clipper in 
television receivers. 

The second class includes multi- 
unit tubes such as the twin-diode triodes 
6BF6 and 6AV6, as well as triode-pen- 
todes such as the 6U8 and 6X8. This 
class also includes class A twin triodes 
such as the 6CG7 and 12A X7, and types 
such as the 6CM7 containing dissimilar 
triode units used primarily as combined 
vertical oscillators and vertical deflec- 
tion amplifiers in television receivers. 
Full-wave rectifiers are also multi-unit 
types. 

A third class of tubes combines fea- 
tures of each of the other two classes. 
Typical of this third class are the penta- 
grid-converter types 1R5, 6BE6, and 
6SA7. These tubes are similar to the 
multi-electrode types in that they have 
seven electrodes, all of which affect the 
electron stream; and they are similar to 
the multi-unit tubes in that they per- 
form simultaneously the double function 
of oscillator and mixer in superhetero- 


- dyne receivers. 


Television Picture Tubes 


The picture tube, or kinescope, is a 
multi-electrode tube used principally in 
television receivers for picture display. 
It consists essentially of an electron gun, 
a glass or metal-and-glass envelope and 
face-plate combination, and a fluores- 
cent screen. 

The electron gun includes a cathode 
for the production of free electrons, one 
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or more control electrodes for acceler- 
ating the electrons in the beam, and, 
optionally, a device for “‘trapping” un- 
wanted ions out of the electron beam. 
Focusing of the beam is accom- 
plished either electromagnetically by 
means of a focusing coil placed on the 
neck of the tube, or electrostatically, as 
shown in Fig. 10, by means of focusing 
electrodes (grids No. 4 and No. 5) with- 
in the envelope of the tube. The screen 
is a white-fluorescing phosphor P4 of 
either the silicate or the sulfide type. 
Deflection of the beam is accom- 
plished either electrostatically by means 
of deflecting electrodes within the enve- 
lope of the tube, or electromagnetically 


by means of a deflecting yoke placed on 
the neck of the tube. Fig. 10 shows the 
structure of the gun section of a pic- 
ture tube and illustrates how the elec- 
tron beam is formed, how the ions are 
separated from the electron beam by 
means of the tilted-gun and ion-trap- 
magnet arrangement, and how the beam 
is deflected by means of an electromag- 
netic deflecting yoke. 

The color kinescope 21AXP22-A 
consists of three electron guns and an 
aluminized,tricolor,phosphor-dot screen 
on the inner surface of the spherical fil- 
terglass faceplate. It utilizes magnetic 
convergence, electrostatic focus, and 
magnetic deflection. 
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Electron Tube Characteristics 


The term ‘‘characteristics” is used 
to identify the distinguishing electrical 
features and values of an electron tube. 
These values may be shown in curve 
form or they may be tabulated. When 
the characteristics values are given in 
curve form, the curves may be used for 
the determination of tube performance 
and the calculation of additional tube 
factors. 

Tube characteristics are obtained 
from electrical measurements of a tube 
in various circuits under certain definite 
conditions of voltages. Characteristics 
may be further described by denoting 
the conditions of measurements. For ex- 
ample Static Characteristics are the val- 
ues obtained with different de potentials 
applied to the tube electrodes, while Dy- 
namic Characteristics are the values ob- 
tained with an ac voltage on a control 
grid under various conditions of de po- 
tentials on the electrodes. The dynamic 
characteristics, therefore, are indicative 
of the performance capabilities of a tube 
under actual working conditions. 

Static characteristics may beshown 
by plate characteristics curves and trans- 
fer (mutual) characteristics curves. These 
curves present the same information, 
but in two different forms to increase its 
usefulness. The plate characteristic 
curve is obtained by varying plate volt- 
age and measuring plate current for dif- 
ferent grid bias voltages, while the trans- 
fer-characteristic curve is obtained by 
varying grid bias voltage and measuring 
plate current for different plate voltages. 
A plate-characteristic family of curves is 
illustrated by Fig. 11. Fig. 12 gives the 
transfer-characteristic family of curves 
for the same tube. 

Dynamic characteristics include 
amplification factor, plate resistance, 
control-grid—plate transconductance, 
and certain detector characteristics, and 
may be shown in curve form for varia- 
tions in tube operating conditions. 

The amplification factor, or y, is 
the ratio of the change in plate voltage 
to a change in control-electrode voltage 
in the opposite direction, under the con- 
dition that the plate current remains un- 
changed and that all other electrode 
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voltages are maintained constant. For 
example, if, when the plate voltage is 
made 1 volt more positive, the control- 
electrode (grid-No.1) voltage must be 
made 0.1 volt more negative to hold 
plate current unchanged, the amplifica- 
tion factor is 1 divided by 0.1, or 10. In 
other words, a small voltage variation in 
the grid circuit of a tube has the same 
effect on the plate current as a large 
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plate-voltage change—the latter equal 
to the product of the grid-voltage change 
and amplification factor. The » of a tube 
is often useful for calculating stage gain. 
This use is discussed in the ELECTRON 
TUBE APPLICATIONS SECTION. 
Plate resistance (rp) of an electron 
tube is the resistance of the path between 
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cathode and plate to the flow of alter- 
nating current. It is the quotient of a 
small change in plate voltage divided by 
the corresponding change in plate cur- 
rent and is expressed in ohms, the unit 
of resistance. Thus, if a change of 0.1 
milliampere (0.0001 ampere) is produced 
by a plate voltage variation of 1 volt, 
the plate resistance is 1 divided by 
0.0001, or 10000 ohms. 


Control-grid— plate transconduct- 
ance, or simply transconductance (gm), 
is a factor which combines in one term 
the amplification factor and the plate 
resistance, and is the quotient of the 
first divided by the second. This term 
has also been known as mutual conduct- 
ance. Transconductance may be more 
strictly defined as the quotient of a small 
change in plate current (amperes) di- 
vided by the small change in the control- 
grid voltage producing it, under the con- 
dition that all other voltages remain un- 
changed. Thus, if a grid-voltage change 
of 0.5 volt causes a plate-current change 
of 1 milliampere (0.001 ampere), with 
all other voltages constant, the trans- 
conductance is 0.001 divided by 0.5, or 
0.002 mho. A “‘mho”’ is the unit of con- 
ductance and was named by spelling 
ohm backwards. For convenience, a 
millionth of a mho, or a micromho 
(umho),is used to express transconduct- 
ance. Thus, in the example, 0.002 mho 
is 2000 micromhos. 

Conversion transconductance (gc) 
is a characteristic associated with the 
mixer (first detector) function of tubes 
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and may be defined as the quotient of 
the intermediate-frequency (if) current 
in the primary of the if transformer di- 
vided by the applied radio-frequency 
(rf) voltage producing it; or more pre- 
cisely, it is the limiting value of this 
quotient as the rf voltage and if current 
approach zero. When the performance 
of a frequency converter is determined, 
conversion transconductance is used in 
the same way as control-grid—plate 
transconductance is used in single-fre- 
quency amplifier computations. 

The plate efficiency of a power am- 
plifier tube is the ratio of the ac power 
output (P.) to the product of the aver- 
age de plate voltage (E,») and de plate 
current (J) at full signal, or 


Plate efficiency_____ Po watts oy 
% ) ~ Ep volts X Ib arene sais 
The power sensitivity of a tube is 
the ratio of the power output to the 
square of the input signal voltage (Kin) 
and is expressed in mhos as follows: 


Po watts 


: pay sensitivity (mhos) = (Einermeie 


Electron Tube Applications 


The diversified applications of an 
electron receiving tube have, within the 
scope of this section, been treated under 
seven headings. These are: Amplifica- 
tion, Rectification, Detection, Auto- 
matic Volume or Gain Control, Oscilla- 
tion, Frequency Conversion, and Au- 
tomatic Frequency Control. Although 
these operations may take place at either 
radio or audio frequencies and may in- 
volve the use of different circuits and 
different supplemental parts, the gen- 
‘eral considerations of each kind of oper- 
ation are basic. 


Amplification 


The amplifying action of an electron 
‘tube was mentioned under Triodes in 
the section on ELECTRONS, ELEC- 
TRODES, and ELECTRON TUBES. 
This action can be utilized in electronic 
circuits in a number of ways, depending 
upon the results desired. Four classes of 
amplifier service recognized by engineers 
are covered by definitions standardized 
by the Institute of Radio Engineers. 
This classification depends primarily on 
the fraction of input cycle during which 
plate current is expected to flow under 
rated full-load conditions. The classes 
are class A, class AB, class B, and class 
C. The term “cutoff bias’’ used in these 
definitions is the value of grid bias at 
which plate current is some very small 
value. 


Classes of Service 


A class A amplifier is an amplifier 
in which the grid bias and alternating 
grid voltages are such that plate current 
in a specific tube flows at all times. 

A class AB amplifier is an ampli- 
fier in which the grid bias and alter- 
nating grid voltages are such that plate 
current in a specific tube flows for ap- 
preciably more than half but less than 
the entire electrical cycle. 

A class B amplifier is an amplifier 
in which the grid bias is approximately 
equal to the cutoff value, so that the 
plate current is approximately zero 
when no exciting grid voltage is applied, 
and so that plate current in a specific 
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tube flows for approximately one-half 
of each cycle when an alternating grid 
voltage is applied. 

A class C amplifier is an amplifier 
in which the grid bias is appreciably 
greater than the cutoff value, so that the 
plate current in each tube is zero when 
no alternating grid voltage is applied, 
and so that plate current flows in a 
specific tube for appreciably less than 
one-half of each cycle when an alter- 
nating grid voltage is applied. 

The suffix 1 may be added to the letter 
or letters of the class identification to 
denote that grid current does not flow 
during any part of the input cycle. The 
suffix 2 may be used to denote that grid 
current flows during some part of the 
cycle. 

For radio-frequency (rf) amplifiers 
which operate into a selective tuned cir- 
cuit, asin radio transmitter applications, 
or under requirements where distortion 
is not an important factor, any of the 
above classes of amplifiers may be used, 
either with a single tube or a push-pull 
stage. For audio-frequency (af) ampli- 
fiers in which distortion is an important 
factor, only class A amplifiers permit 
single-tube operation. In this case, oper- 
ating conditions are usually chosen so 
that distortion is kept below the conven- 
tional 5 per cent for triodes and the con- 
ventional 7 to 10 per cent for tetrodes or 
pentodes. Distortion can be reduced be- 
low these figures by means of special cir- 
cuit arrangements such as that discussed 
under inverse feedback. With class A 
amplifiers, reduced distortion with im- 
proved power performance can be ob- 
tained by using a push-pull stage for 
audio service. With class AB and class B 
amplifiers, a balanced amplifier stage 
using two tubes is required for audio 
service. 


Class A Voltage Amplifiers 


As a class A voltage amplifier, an 
electron tube is used to reproduce grid- 
voltage variations across an impedance 
or a resistance in the plate circuit. These 
variations are essentially of the same 
form as the input signal voltage im- 
pressed on the grid, but their amplitude 


is increased. This increase is accom- 
plished by operation of the tube at a 
suitable grid bias so that the applied 
grid input voltage produces plate-cur- 


RCA Receiving Tube Manual 


rent variations proportional to the signal. 


swings. Because the voltage variation 
obtained in the plate circuit is much 
larger than that required to swing the 
grid, amplification of the signal is ob- 
tained. 

Fig. 13 gives a graphical illustration 
of this method of amplification and 
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shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input signal (S) applied to 
the grid of a tube. The output signal (O) 
is the resulting amplified plate-current 
variation. 

The plate current flowing through 
the load resistance (R) of Fig. 14 causes 
a voltage drop which varies directly 
with the plate current. The ratio of this 
voltage variation produced in the load 
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resistance to the input signal voltage is 
the voltage amplification, or gain, pro- 
vided by the tube. The voltage ampli- 
fication due to the tube is expressed by 
the following convenient formulas: 

wx RL 

RL+ rp 

cas gm X rp X RL 
1000000 X (rp + RL) 

where yz is the amplification factor of 
the tube, Ry, is the load resistance in 


Voltage amplification = 
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ohms, rp is the plate resistance in ohms, 
and gm is the transconductance in 
micromhos. 

From the first formula, it can be 
seen that the gain actually obtainable 
from the tube is less than the tube’s am- 
plification factor but that the gain ap- 
proaches the amplification factor when 
the load resistance is large compared to 
the tube’s plate resistance. Fig. 15 
shows graphically how the gain ap- 
proaches the amplification factor of the ~ 
tube as the load resistance is increased. 
From the curve it can be seen that a 
high value of load resistance should be 
used to obtain high gain in a voltage 
amplifier. 

In a resistance-coupled amplifier, 
the load resistance of the tube is approx- 


imately equal to the resistance of the 


plate resistor in parallel with the grid 
resistor of the following stage. Hence, to 
obtain a large value of load resistance, it 
is necessary to use a plate resistor and a 
grid resistor of large resistance. How- 
ever, the plate resistor should not be too 
large because the flow of plate current 
through the plate resistor produces a 
voltage drop which reduces the plate 
voltage applied to the tube. If the plate 
resistor is too large, this drop will be too 
large, the plate voltage on the tube will 
be too small, and the voltage output of 
the tube will be too small. Also, the grid 
resistor of the following stage should not 
be too large, the actual maximum value 
being dependent on the particular tube 
type. This precaution is necessary be- 
cause all tubes contain minute amounts 
of residual gas which cause a minute 
flow of current through the grid resistor. 
If the grid resistor is too large, the posi- 
tive bias developed by the flow of this 
current through the resistor decreases 
the normal negative bias and produces 
an increase in the plate current. This in- 
creased current may overheat the tube 
and cause liberation of more gas which, 
in turn, will cause further decrease in 
bias. The action is cumulative and re- 
sults in a runaway condition which can 
destroy the tube. 

A higher value of grid resistance is 
permissible when cathode-resistor bias 
is used than when fixed bias is used. 
When cathode-resistor bias. is used, a 
loss in bias due to gas or grid-emission 


effects is almost completely offset by an 
increase in bias due to the voltage drop 
across the cathode resistor. Typical val- 
ues of plate resistor and grid resistor for 
tube types used in resistance-coupled 
circuits, and the values of gain obtain- 
able, are shown in the RESISTANCE- 
COUPLED AMPLIFIER SECTION. 

The input impedance of an electron 
tube (that is, the impedance between 
grid and cathode) consists of (1) a reac- 
tive component due to the capacitance 
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frequencies to affect appreciably the 
gain and selectivity of a preceding stage. 
Tubes such as the “‘acorn”’ and “‘pencil”’ 
types and the high-frequency miniatures 
have been developed to have low input 
capacitances, low electron-transit time, 
and low lead inductance so that their 
input impedance is high even at the 
ultra-high radio frequencies. Input 
admittance is the reciprocal of input 
impedance. 

A remote-cutoff amplifier tube is 
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between grid and cathode, (2) a resistive 
component resulting from the time of 
transit of electrons between cathode and 
grid, and (8) a resistive component de- 
veloped by the part of the cathode lead 
inductance which is common to both the 
input and output circuits. Components 
(2) and (8) are dependent on the fre- 
quency of the incoming signal. The in- 
put impedance is very high at audio 
frequencies when a tube is operated with 
its grid biased negative. In a class A, or 
AB, transformer-coupled audio ampli- 
fier, therefore, the loading imposed by 
the grid on the input transformer is 
negligible. As a result, the secondary 
impedance of a class A: or class AB; in- 
put transformer can be made very high 
because the choice is not limited by the 
input impedance of the tube; however, 
transformer design considerations may 
limit the choice. 

At the higher radio frequencies, the 
input impedance may become very low 
even when the grid is negative, due to 
the finite time of passage of electrons be- 
tween cathode and grid and to the ap- 
preciable lead reactance. This impedance 
drops very rapidly as the frequency is 
raised, and increases input-circuit load- 
ing. In fact, the input impedance may 
become low enough at very high radio 
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a modified construction of a pentode or 
a tetrode type designed to reduce modu- 
lation-distortion and cross-modulation 
in radio-frequency stages. Cross-modu- 
lation is the effect produced in a radio 
or television receiver by an interfering 
station “riding through’”’ on the carrier 
of the station to which the receiver is 
tuned. Modulation-distortion is a dis- 
tortion of the modulated carrier and ap- 
pears as audio-frequency distortion in 
the output. This effect is produced by 
a radio-frequency amplifier stage opera- 
ting on an excessively curved character- 
istic when the grid bias has been increased 
to reduce volume. The offending stage 
for cross-modulation is usually the first 
radio-frequency amplifier,while for mod- 
ulation-distortion the cause is usually 
the last intermediate-frequency stage. 
The characteristics of remote-cutoff 
types are such as to enable them to 
handle both large and small input sig- 
nals with minimum distortion over a 
wide range of signal strength. 

Fig. 16 illustrates the construction 
of the grid No.1 (control grid) in a re- 
mote-cutoff tube. The remote-cutoff ac- 
tion is due to the structure of the grid 
which provides a variation in amplifica- 
tion factor with change in grid bias. The 
grid No.1 is wound with open spacing at 


the middle and with close spacing at the 
ends. When weak signals and low grid 
bias are applied to the tube, the effect of 
the non-uniform turn spacing of the grid 
on cathode emission and tube character- 
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istics is essentially the same as for uni-» 


form spacing. As the grid bias is made 
more negative to handle larger input 
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signals, the electron flow from the sec- 
tions of the cathode enclosed by the ends 
of the grid is cut off. The plate current 
and other tube characteristics are then 
dependent on the electron flow through 
the open section of the grid. This action 
changes the gain of the tube so that 
large signals may be handled with mini- 
mum distortion due to cross-modulation 
and modulation-distortion. 

Fig. 17 shows a typical plate-cur- 
rent vs. grid-voltage curve for a remote- 
cutoff type compared with the curve for 
a type having a uniformly spaced grid. 
It will be noted that while the curves are 
similar at small grid-bias voltages, the 
plate current of the remote-cutoff tube 
drops quite slowly with large values of 
bias voltage. This slow change makes it 
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possible for the tube to handle large sig- 
nalssatisfactorily. Becauseremote-cutoff 
types can accommodate large and small 
signals, they are particularly suitable for 
use in sets having automatic volume 
control. Remote-cutoff tubes also are 
known as variable-mu types. 
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Class A Power Amplifiers 

As a class A power amplifier, an 
electron tube is used in the output stage 
of a radio or television receiver to supply 
a relatively large amount of power to 
the loudspeaker. For this application, 
large power output is of more impor- 
tance than high voltage amplification; 
therefore, gain possibilities are sacrificed 
in the design of power tubes to obtain 
power-handling capability. 

Triodes, pentodes, and beam power 
tubes designed for power amplifier serv- 
ice have certain inherent features for 
each structure. Power tubes of the triode 
type for class A service are characterized 
by low power sensitivity, low plate- 
power efficiency, and low distortion. 
Power tubes of the pentode type are 
characterized by high power sensitivity, 
high plate-power efficiency and, usually, 
somewhat higher distortion than class A 
triodes. Beam power tubes have higher 
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power sensitivity and efficiency than 
triode or conventional pentode types. 

A class A power amplifier is also 
used as a driver to supply power to a 
class AB, or a class B stage. It is usually 
advisable to use a triode, rather than a 
pentode, in a driver stage because of the 
lower plate impedance of the triode. 

Power tubes connected in either 
parallel or push-pull may be employed 
as class A amplifiers to obtain increased 
output.The parallel connection (Fig. 18) 
provides twice the output of a single 
tube with the same value of grid-signal 
voltage. With this connection, the effec- 
tive transconductance of the stage is 
doubled, and the effective plate resist- 
ance and the load resistance required 
are halved as compared with single- 
tube values. 

The push-pull connection (Fig. 19), 
although it requires twice the grid-signal 
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voltage, provides increased power and 
has other important advantages over 
single-tube operation. Distortion caused 
by even-order harmonics and hum caused 
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by plate-voltage-supply fluctuations are 
either eliminated or decidedly reduced 
through cancellation. Because distortion 
for push-pull operation is less than for 
single-tube operation, appreciably more 
than twice single-tube output can be ob- 
tained with triodes by decreasing the 
load resistance for the stage to a value 
approaching the load resistance for a 
single tube. 

For either parallel or push-pull 
class A operation of two tubes, all elec- 
trode currents are doubled while all de 
electrode voltages remain the same as 
for single-tube operation. If a cathode 
resistor is used, its value should be about 
one-half that for a single tube. If oscilla- 
tions occur with either type of connec- 
tion, they can often be eliminated by the 
use of a non-inductive resistor of ap- 
proximately 100 ohms connected in 
series with each grid at the socket 
terminal. 

Operation of power tubes so that 
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Power-Output Calculations 

Calculation of the power output of 
a triode used as a class A amplifier with 
either an output transformer or a choke 
having low dc resistance can be made 
without serious error from the plate 
family of curves by assuming a resist- 
ance load. The proper plate current, 
grid bias, optimum load resistance, and 
per-cent second-harmonic distortion can 
also be determined. The calculations are 
made graphically and are illustrated in 
Fig. 20 for given conditions. The pro- 
cedure is as follows: 

(1) Locate the zero-signal bias point 
P by determining the zero-signal bias 
Ec, from the formula: 


Zero-signal bias (Eco) = —(0.68 X Ep) /u 


where Ep is the chosen value in volts of 
de plate voltage at which the tube is to 
be operated, and yu is the amplification 
factor of the tube. This quantity is 
shown as negative to indicate that a 
negative bias is used. 

(2) Locate the value of zero-signal 
plate current, I,, corresponding to point 
P, 

(3) Locate the point 2Io, which is 
twice the value of I, and corresponds to 
the value of the maximum-signal plate 
current Imax. 

(4) Locate the point X on the de 
bias curve at zero volts, E. = 0, corre- 
sponding to the value of Imax. 

(5) Draw astraight line XY through 
X and P. 

Line XY is known as the load re- 
sistance line. Its slope corresponds to 


PLATE VOLTS 
Fig. 20 


the grids run positive is inadvisable 
except under conditions such as those 
discussed in this section for class AB 
and class B amplifiers. 
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the value of the load resistance. The load 
resistance in ohms is equal to (Emax — 
Emin) divided by (Imax — Inin), where E 
is in volts and I is in amperes. 


It should be noted that in the case 
of filament types of tubes, the calcula- 
tions are given on the basis of a dc- 
operated filament: When the filament is 
ac-operated, the calculated value of de 
bias should be increased by approxi- 
mately one-half the filament voltage 
rating of the tube. 

The value of zero-signal plate cur- 
rent I, should be used to determine the 
plate dissipation, an important factor 
influencing tube life. In a class A ampli- 
fier under zero-signal conditions, the 
plate dissipation is equal to the power 
input, z.e., the product of the dc plate 
voltage E, and the zero-signal de plate 
current I,. If it is found that the plate- 
dissipation rating of the tube is exceeded 
with the zero-signal bias Ec calculated 
above, it will be necessary to increase 
the bias by a sufficient amount so that 
the actual plate dissipation does not ex- 
ceed the rating before proceeding further 
with the remaining calculations. 

For power-output calculations, it is 
assumed that the peak alternating grid 
voltage is sufficient (1) to swing the grid 
from the zero-signal bias value Ee, to 
zero bias (EK, = 0) on the positive swing 
and (2) to swing the grid to a value 
twice the zero-signal bias value on the 
negative swing. During the negative 
swing, the plate voltage and plate cur- 
rent reach values of Emax and Imin; dur- 
ing the positive swing, they reach values 
of Emin and Imax. Because power is the 
product of voltage and current, the 
power output P, as shown by a watt- 
meter is given by 


iS (Imax — Imin) X (Emax — Emin) 

8 
where E is in volts, I is in amperes, and 
Po is in watts. 

In the output of power amplifier 
triodes, some distortion is present. This 
distortion is due predominantly to sec- 
ond harmonics in single-tube amplifiers. 
The percentage of second-harmonic dis- 
tortion may be calculated by the follow- 
ing formula: 


Po 


Imax-+ Imin is 
ic tal ll al 
Imax — Imin 


To 


% distortion = x 100 


where I, is the zero-signal plate current 
in amperes. If the distortion is excessive, 
the load resistance should be increased 
or, occasionally, decreased slightly and 
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the calculations repeated. 

Example: Determine the load re- 
sistance, power output, and distortion 
of a triode having an amplification fac- 
tor of 4.2, a plate-dissipation rating of 


15 watts, and plate characteristics curves 
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as shown in Fig. 20. The tube is to be 
operated at 250 volts on the plate. 

Procedure: For a first approxima- 
tion, determine the operating point P 
from the zero-signal bias formula, Ec, = 
—(0.68 K 250) /4.2 = —40.5 volts. From 
the curve for this voltage, it is found 
that the zero-signal plate current I, ata 
plate voltage of 250 volts is 0.08 ampere 
and, therefore, the plate-dissipation rat- 
ing is exceeded (0.08 X 250 = 20 watts). 
Consequently, it is necessary to reduce 
the zero-signal plate current to 0.06 am- 
pere at 250 volts. The grid bias is now 
seen to be —43.5 volts. Note that the 
curve was taken with a dc filament sup- 
ply; if the filament is to be operated on 
an ac supply, the bias must be increased 
by about one-half the filament voltage, 
or to —45 volts, and the circuit returns 
made to the mid-point of the filament 
circuit. 

Point X can now be determined. 
Point X is at the intersection of the de 
bias curve at zero volts with Imax, where 
Imax = clo. =-224>00,06 =.0.12, amperes 
Line XY is drawn through points P and 
X. Emax, Emin, and Imin are then found 
from the curves. Substituting these val- 
ues in the power-output formula, we 
obtain 

Po = (0:12=0.012) = (365-105) _ 

The resistance represented by load 

line XY is 
(365 — 105) 
(0.12 — 0.012) 

When the values from the curves 

are substituted in the distortion formula, 


we obtain 
0.12 + 0.012 


3.52 watts 


= 2410 ohms 


~ 0.06 
0.12 — 0.0127 ~*~ 199 =.5.87% 


It is customary to select the load 
resistance so that the distortion does not 
exceed five per cent. When the method 
shown is used to determine the slope of 
the load resistance line, the second-har- 
monic distortion generally does not ex- 
ceed five per cent. In the example, how- 
ever, the distortion is excessive and it is 
desirable, therefore, to use a slightly 


% distortion = 


higher load resistance. A load resistance 
of 2500 ohms will give a distortion of 
about 4.9 per cent. The power output is 
reduced only slightly to 3.5 watts. 

Operating conditions for triodes in 
push-pull depend on the type of opera- 
tion desired. Under class A conditions, 
distortion, power output, and efficiency 
are all relatively low. The operating bias 
can be anywhere between that specified 
for single-tube operation and that equal 
to one-half the grid-bias voltage required 
to produce plate-current cutoff at a 
plate voltage of 1.4E, where Ep, is the 
operating plate voltage. Higher bias'than 
this value requires higher grid-signal 
voltage and results in class AB: opera- 
tion which is discussed later. 

The method for calculating maxi- 
mum power output for triodes in push- 
pull class A operation is as follows: 
Erect a vertical line at 0.6 Ep, (see Fig. 
21), intersecting the E,=0 curve at the 
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plate dissipation rating of the tube is 15 
watts. Then, for class A operation, the 
operating bias can be equal to, but not 
more than, one-half the grid bias for cut- 
off with a plate voltage of 1.4 « 300 = 420 
volts. (Since cutoff bias is approximately 
—115 volts at a plate voltage of 420 volts, 
one-half of this value is —57.5 volts bias.) 
At this bias, the plate current is found 
from the plate family to be 0.054 am- 
pere and, therefore, the plate dissipation 
is 0.054 & 800 or 16.2 watts. Since —57.5 
volts is the limit of bias for class A oper- 
ation of these tubes at a plate voltage of 
300 volts, the dissipation cannot be re- 
duced by increasing the bias and it, 
therefore, becomes necessary to reduce 
the plate voltage. 

If the plate voltage is reduced to 
250 volts, the bias will be found to be 
—43.5 volts. For this value, the plate cur- 
rent is 0.06 ampere, and the plate dissi- 
pation is 15 watts. Then, following the 
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point Imax. Then, Imax is determined 
from the curve for use in the formula 


Po = (Imax X Eo)/5 


If Imax is expressed in amperes and Ey 
in volts, power output is in watts. 

The method for determining the 
proper load resistance for triodes in 
push-pull is as follows: Draw a load line 
through Imax on the zero-bias curve and 
through the E, point on the zero-current 
axis. Four times the resistance repre- 
sented by this load line is the plate-to- 
plate load (Rpp) for two triodes in a 
class A push-pull amplifier. Expressed 
as a formula, 


Rpp = 4 X (Eo — 0.6Eo) /Imax 
where E, is expressed in volts, Imax in 
amperes, and Rpp in ohms. 


Example: Assume that the plate 
voltage (EK,) is to be 300 volts, and the 
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method for calculating power output, 
erect a vertical line at 0.6E,) = 150 volts. 
The intersection of the line with the 
curve E, = 0 is Imax or 0.2 ampere. When 
this value is substituted in the power 
formula, the power output is (0.2 250) 
/5 = 10 watts. The load resistance is de- 
termined from the load formula: Plate- 
to-plate load (Rpp) = 4 X (250 — 150) 
/0.2 = 2000 ohms. 

Power output for a pentode or a 
beam power tube as a class A amplifier 
can be calculated in much the same way 
as for triodes. The calculations can be 
made graphically from a special plate 
family of curves, as illustrated in Fig. 22. 

From a point A at or just. below the 
knee of the zero-bias curve, draw arbi- 
trarily selected load lines to intersect the 
zero-plate-current axis. These. lines 
should be on both sides of the operating 


point P whose position is determined by 
the desired operating plate voltage, Eo, 
and one-half the maximum-signal plate 
current. Along any load line, say AAj, 


RCA Receiving Tube Manual 


measure the distance AO;:. On the same . 


line, lay off an equal distance, O:A:. For 
optimum operation, the change in bias 
from A to O; should be nearly equal to 
the change in bias from O: to A:. If this 
condition can not be met with one line, 


MILLIAMPERES 


PLATE 


as is the case for the line first chosen, 
then another should be chosen. When 
the most satisfactory line has been se- 
lected, its resistance may be determined 
by the following formula: 

Emax — Emin 


Load resistance (Ry) = in an 
ax 


The value of RL may then be sub- 
stituted in the following formula for 
calculating power output. 

_ [Umax —Imin + 1.41 (Ix - Iy)]}? Ra 
32 

In both of these formulas, I is in 
amperes, E is in volts, R,, is in ohms, 
and 'P, is in watts. I, and Iy are the cur- 
rent values on the load line at bias volt- 
ages of Ee: =V — 0.707V=0.293V and 
EKea=V + 0.707V=1.707V, respectively. 

Calculations for distortion may be 
made by means of the following formu- 
las. The terms used have already been 
defined. 

% 2nd-harmonic distortion = 
Imax + Imin - 2 Io 
Imax — Imin + 1.41 (Ix — Iy) 
% 3rd-harmonic distortion = 
Imax — Imin — 1.41 (Ix — Iy) 
Imax — Imin + 1.41 (Ix — Iy) 


Po 


x 100 


x 100 


Eo 
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% total (2nd and 3rd) harmonic distortion = 
V(%end)? + (%srd)? 


Conversion Factors 
Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 23 
when all electrode voltages are changed 
simultaneously in the same ratio. The 


Ay 
ly Ecj=t.707V 


nomograph includes conversion factors 
for current (Fi), power output (Fp), 
plate resistance or load resistance (F;), 
and transconductance (Fm) for voltage 
ratios between 0.5 and 2.0. These factors 
are expressed as functions of the ratio 
between the desired or new voltage for 
any electrode (Eades) and the published 
or original value of that voltage (Epun). 
The relations shown are applicable to 
triodes and multigrid tubes in all classes 
of service. 

To use the nomograph, simply place 
a straight-edge across the page so that 
it intersects the scales for Eades and Epup 
at the desired values. The desired con- 
version factor may then he read directly 
or estimated at the point where the 
straight-edge intersects the Fj, Fp Fy, or 
Fem scale. 

For example, suppose it is desired 
to operate two 6L6-G’s in class Ai push- 
pull, fixed bias, with a plate voltage of 
200 volts. The nearest published oper- 
ating conditions for this class of service 
are for a plate voltage of 250 volts. The 
operating conditions for the new plate 
voltage can be determined as follows: 

The voltage conversion factor, Fe, 


is equal to 200/250 or 0.8. The dashed 
lines on the nomograph of Fig. 23 indi- 
cate that for this voltage ratio Fj is ap- 
proximately 0.72, Fp is approximately 
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Because contact-potential effects become 
noticeable only at very small de grid- 
No.1 (bias) voltages, they are generally 
negligible in power tubes. Secondary 
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0.57, Fy is 1.12, and Fem is approxi- 
mately 0.892. These factors may be ap- 
plied directly to operating values shown 
in the tube data, or to values calculated 
by the methods described previously. 

Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epub departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eaes/Epun is 
between 0.7 and 1.5. Beyond these lim- 
its, the accuracy decreases rapidly, and 
the results obtained must be considered 
rough approximations. 

The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 


emission may occur in conventional tet- 
rodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated undersuch conditions. 


Class AB Power Amplifiers 


A class AB power amplifier em- 
ploys two tubes connected in push-pull 
with a higher negative grid bias than is 
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used in a class A stage. With this higher 
negative bias, the plate and screen-grid 
voltages can usually be made higher 
than for class A amplifiers because the 
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increased negative bias holds plate cur- - 


rent within the limit of the tube’s plate- 
dissipation rating. As a result of these 
higher voltages, more power output can 
be obtained from class AB operation. 

Class AB amplifiers are subdivided 
into class AB: and class AB». In class 
AB; there is no flow of grid current.That 
is, the peak signal voltage applied to each 
grid is not greater than the negative 
grid-bias voltage. The grids therefore 
are not driven to a positive potential 
and do not draw current. In class AB), 
the peak signal voltage is ‘greater than 
the bias so that the grids are driven 
positive and draw current. 

Because of the flow of grid current 
in a class AB, stage there is a loss of 
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power in the grid circuit. The sum of 
this loss and the loss in the input trans- 
former is the total driving power re- 
quired by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. The input transformer used in a 
class AB, amplifier usually has a step- 
down turns ratio. 

Because of the large fluctuations of 
plate current in a class AB, stage, it is 
important that the plate power supply 
should have good regulation. Otherwise 
the fluctuations in plate current cause 
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fluctuations in the voltage output of the 
power supply, with the result that power 
output is decreased and distortion is in- 
creased. To obtain satisfactory regula- 
tion it is usually advisable to use a low- 
drop rectifier, such as the 5V4-G, witha 
choke-input filter. In all cases, the resist- 
ance of the filter choke and power trans- 
formers should be as low as possible. 


Class AB: Power Amplifiers 

In class AB: push-pull amplifier 
service using triodes, the operating con- 
ditions may be determined graphically 
by means of the plate family if E,, the 
desired operating plate voltage, is given. 
In this service, the dynamic load line 
does not pass through the operating 
point P as in the case of the single-tube 
amplifier, but through the point D in 
Fig. 24. Its position is not affected by 
the operating grid bias provided the 
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plate-to-plate load resistance remains 
constant. 

Under these conditions, grid bias 
has no appreciable effect on the power 
output. Grid bias cannot be neglected, 
however, since it is used to find the zero- 
signal plate current and, from it, the 
zero-signal plate dissipation. Because 
the grid bias is higher in class AB; than 
in class A service for the same plate volt- 
age, a higher signal voltage may be used 
without grid current being drawn and, 
therefore, higher power output is ob- 
tained than in class A service. 

In general, for any load line through 
point D, Fig. 24, the plate-to-plate load 


resistance in ohms of a push-pull ampli- 


fier is Rpp=4E./I’, where I’ is the plate 


current value in amperes at which the 
load line as projected intersects the plate 
current axis, and E, is in volts. This 
formula is another form of the one 
given under push-pull class A amplifiers, 
Rpp 4(Eo — 0.6E5) /Imax; but is more 
general. Power output = (Imax/+/2)?X 
Rpp/4, where Imax is the peak plate cur- 
rent at-zero grid volts for the load chosen. 
This formula simplified is (Imax)? & Rpp/ 
8. The maximum-signal average plate 
current is 2Imax/m or 0.636 Imax; the 
maximum-signal average power input is 
0.6386 Tmax x Ko. 

It is desirable to simplify these 
formulas for a first approximation. This 
simplification can be made if it is as- 
sumed that the peak plate current, Imax, 
occurs at the point of the zero-bias curve 
corresponding approximately to 0.6 Eo, 
the condition for maximum power out- 
put. The simplified formulas are: 


Po (for two tubes) = (Imax X Eo)/5 
Rpp = 1.6Eo/Imax 


where Ep is in volts, Imax is in amperes, 
Rpp is in ohms, and P> is in watts. 

It may be found during subsequent 
calculations that the distortion or the 
plate dissipation is excessive for this ap- 
proximation; in that case, a different 
load resistance must be selected using 
the first approximation as a guide and 
the process repeated to obtain satisfac- 
tory operating conditions. 

Example: Fig. 24 illustrates the 
application of this method to a pair of 
2A3’s operated at E,=300 volts. Each 
tube has a plate-dissipation rating of 15 
watts. The method is to erect a vertical 
line at 0.6E,, or at 180 volts, which 
intersects the E.=0 curve at the point 
Imax=0.26 ampere. Using the simplified 
formulas, we obtain 

Rpp = (1.6 X 300)/0.26 = 1845 ohms 

Po = (0.26 X 300)/5 = 15.6 watts 


At this point, itis well to determine 
the plate dissipation and to compare it 
with the maximum rated value. From 
the average plate current formula (0.636 
Imax) mentioned previously, the maxi- 
mum-signal average plate current is 
0.166 ampere. The product of this cur- 
rent and the operating plate voltage is 
49.8 watts, the average input to the two 
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tubes. From this value, subtract the 
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power output of 15.6 watts to obtain the 
total dissipation for both tubes which is 
34.2 watts. Half of this value, 17 watts, 
is in excess of the 15-watt rating of the 
tube and it is necessary, therefore, to as- 
sume another and higher load resistance 
so that the plate-dissipation rating will 
not be exceeded. 

It will be found that at an operating 
plate voltage of 300 volts the 2A3’s re- 
quire a plate-to-plate load resistance of 
3000 ohms. From the formula for Rpp, 
the value of I’ is found to be 0.4 ampere. 
The load line for the 3000-ohm load re- 
sistance is then represented by a straight 
line from the point I’=0.4 ampere on the 
plate-current ordinate to the point E)>= 
300 volts on the plate-voltage abscissa. 
At the intersection of the load line with 
the zero-bias curve, the peak plate cur- 
rent, Imax, can be read at 0.2 ampere. 
Then ae 

Po = (Imax/ V2 )? Rpp/4 
= (0.2/1.41)2 X 3000/4 
= 15 watts 


Proceeding as in the first approximation, 
we find that the maximum-signal aver- 
age plate current, 0.636Imax, is 0.127 
ampere, and the maximum-signal aver- 
age power input is 38.1 watts. This input 
minus the power output is 38.1 — 15= 
23.1 watts. This value is the dissipation 
for two tubes; the value per tube is 11.6 
watts, a value well within the rating of 
this tube type. 

The operating bias and the zero- 
signal plate current may now be found 
by use of a curve which is derived from 
the plate family and the load line. Fig. 
25 is a curve of instantaneous values of 
plate current and de grid-bias voltages 
taken from Fig. 24. Values of grid bias 
are read from each of the grid-bias 
curves of Fig. 24 along the load line and 
are transferred to Fig. 25 to produce the 
curved line from A to C. A tangent to 
this curve, starting at A, is drawn to 
intersect the grid-voltage abscissa. The 
point of intersection, B, is the operating 
grid bias for fixed-bias operation. In the 
example, the bias is —60 volts. Refer 
back to the plate family at the operating 
conditions of plate volts=300 and grid 
bias= —60 volts; the zero-signal plate 
current per tube is seen to be 0.04 
ampere. 


This procedure locates the operating 
point for each tube at P. The plate cur- 
rent must be doubled, of course, to ob- 
tain the zero-signal plate current for 
both tubes. Under maximum-signal con- 
ditions, the signal voltage swings from 
zero-signal bias voltage to zero bias for 
each tube on alternate half cycles. Hence, 
in the example, the peak af signal volt- 
age per tube is 60 volts, or the grid-to- 
grid value is 120 volts. 

As in the case of the push-pull class 
A amplifier, the second-harmonic distor- 
tion in a class AB: amplifier using triodes 
is very small and is largely canceled by 
virtue of the push-pull connection. Third- 
harmonic distortion, however, which 
may be larger than permissible, can be 
found by means of composite character- 
istic curves. A complete family of curves 
can be plotted, but for the present pur- 
pose only the one corresponding to a 
grid bias of one-half the peak grid-volt- 
age swing is needed. In the example, the 
peak grid voltage per tube is 60 volts, 
and the half value is 30 volts. The com- 
posite curve, since it is nearly a straight 
line, can be constructed with only two 
points (see Fig. 24). These two points 
are obtained from deviations above and 
below the operating grid and plate 
voltages. 

In order to find the curve for a bias 
of —80 volts, we have assumed a devia- 
tion of 30 volts from the operating grid 
voltage of —60 volts. Next assume a de- 
viation from the operating plate voltage 
of, say, 40 volts. Then at 300 — 40 = 260 
volts, erect a vertical line to intersect 
the (—60) — (-80) = -30-volt bias curve 
and read the plate current at this inter- 
section, which is 0.167 ampere; likewise, 
at the intersection of a vertical line at 
300 + 40 = 340 volts and the (-60) + 
(-30) = -90-volt bias curve, read the 
plate current. In this example, the plate 
current is estimated to be 0.002 ampere. 
The difference of 0.165 ampere between 
these two currents determines the point 
E on the 300 — 40 = 260-volt vertical. 
Similarly, another point F on the same 
composite curve is found by assuming 
the same grid-bias deviation but a larger 
plate-voltage deviation, say, 100 volts. 

We now have points at 260 volts 
and 0.165 ampere (E), and at 200 volts 
and 0.045 ampere (F). A straight line 
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through these points is the composite 
curve for a bias of -30 volts, shown as a 
long-short dash line in Fig. 24. At the 
intersection of the composite curve and 
the load line, G, the instantaneous com- 


posite plate current at the point of one- 
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half the peak signal swing is determined. . 
This current value, designated Iy.; and 
the peak plate current, Imax, are used in - 
the following formula to find peak value 
of the third-harmonic component of the 
plate current. 


Thz = (2Io.5 — Imax) /38 


In the example, where Ip.; is 0.097 am- 
pere and Imax is 0.2 ampere, In; (Zc 
0.097—0.2) /8= (0.194—0.2) /3= —0.006/ 
—0.002 ampere. (The fact that In; is 
negative indicates that the phase rela- 
tion of the fundamental (first-harmonic) 
and third-harmonic components of the 
plate current is such as to result in a 
slightly peaked wave form. Ins is posi- 
tive in some cases, indicating a flatten- 
ing of the wave form.) 

The peak value of the fundamental 
or first-harmonic component of the plate 
current is found by the following 
formula: 

Th; = 2/3 X (Imax + Io.s) 
In the example, In 2/3 X (0.2 + 
0.097) = 0.198 ampere. Thus, the per- 
centage of third-harmonic distortion is 
(Ins/In1) X 100 = (0.002/0.198) & 100= 
1 per cent approx. 


Class AB, Power Amplifiers 

A class AB, amplifier employs two 
tubes connected in push-pull as in the 
case of class AB; amplifiers. It differs in 
that it is biased so that plate current 
flows for somewhat more than half the 
electrical cycle but less than the full 
cycle, the peak signal voltage is greater 
than the de bias voltage, grid current is 
drawn, and consequently, power is con- 
sumed in the grid circuit. These condi- 
tions permit high power output to be 
obtained without excessive plate dissi- 
pation. 

The sum of the power used in the 
grid circuit and the losses in the input 
transformer is the total driving power 
required by the grid circuit. The driver 
stage should be capable of a power out# 
put considerably larger than this re- 
quired power in order that distortion 
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introduced -in the grid circuit be kept 
low. In addition, the internal impedance 
of the driver stage as reflected into or as 
effective in the grid circuit of the power 
stage should always be as low as possible 
in order that distortion may be kept 
low. The input transformer used in a 
class AB, stage usually has a step-down 
ratio adjusted for this condition. 

Load resistance, plate dissipation, 
power output, and distortion determina- 
tions are similar to those for class AB:. 
These quantities are interdependent 
with peak grid-voltage swing and driv- 
ing power; a satisfactory set of operating 
conditions involves a series of approxi- 
mations. The load resistance and signal 
swing are limited by the permissible grid 
current and power, and the distortion. 
If the load resistance is too high or the 
signal swing is excessive, the plate-dissi- 
pation rating will be exceeded, distortion 
will be high, and the driving power will 
be unnecessarily high. 


Class B Power Amplifiers 

A class B amplifier employs two 
tubes connected in push-pull, so biased 
that plate current is almost zero when 
no signal voltage is applied to the grids. 
Because of this low value of no-signal 
plate current, class B amplification has 
the same advantage as class AB,, i.e., 
large power output can be obtained 
without excessive plate dissipation. Class 
B operation differs from class AB, in 
that plate current is cut off for a larger 
portion of the negative grid swing, and 
the signal swing is usually larger than in 
class AB, operation. 

Because tubes designed for use as 
class B amplifiers usually operate at 
zero or low bias, each grid is at a positive 
potential during all or most of the posi- 
tive half-cycle of its signal swing and 
consequently draws considerable grid 
current. There is, therefore, a loss of 
power in the grid circuit. This condition 
imposes the same requirement in the 
driver stage as in a class AB, stage, that 
is, the driver should be capable of de- 
livering considerably more power output 
than the power required for the class B 
grid circuit in order that distortion be 
low. Likewise, the interstage transformer 
between the driver and class B stage 
usually has a step-down turns ratio. 
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Determination of load resistance, 
plate dissipation, power output, and dis- 
tortion is similar to that for a class AB, 
stage. 

Power amplifier tubes designed for 
class A operation can be used in class AB, 
and class B service under suitable oper- 
ating conditions.There are several tube 
types designed especially for class B serv- 
ice. The characteristic common to all of 
these types is a high amplification fac- 
tor. With a high amplification factor, 
plate current is small even when the grid 
bias is zero. These tubes, therefore, can 
be operated in class B service at a bias 
of zero volts so that no bias supply is re- 
quired. A number of class B amplifier 
tubes consist of two triode units mounted 
in one tube. The two units can be con- 
nected in push-pull so that only one 
tube is required for a class B stage. Ex- 
amples of twin triodes used in class B 
service are the 6N7 and 1G6-GT. 


Cathode-Drive Circuits 


The preceding text has discussed 
the use of tubes in the conventional 
grid-drive type of amplifier—that is, 
where the cathode is common to both 
the input and output circuits. Tubes 
may also be employed as amplifiers in 
circuit arrangements which utilize the 
grid or plate as the common terminal. 
Probably the most important of these 
amplifiers are the cathode-drive circuit, 
which is discussed below, and the cath- 
ode-follower circuit, which will be dis- 
cussed later in connection with inverse 
feedback. 

A typical cathode-drive circuit is 
shown in Fig. 26. The load is placed in 
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the plate circuit and the output voltage 
is taken off between the plate and ground 
as in the grid-drive method of operation. 
The grid is grounded, and the input 


Fig. 26 


voltage is applied across an appropriate 
impedance in the cathode circuit. The 
cathode-drive circuit is particularly use- 


ful for vhf and uhf applications, in which. 


it is necessary to obtain the low-noise 
performance usually associated with a 
triode, but where a conventional grid- 
drive circuit would be unstable because 
of feedback through the grid-to-plate 
capacitance of the tube. In the cathode- 
drive circuit, the grounded grid serves 
as a capacitive shield between plate and 
cathode and permits stable operation at 
frequencies higher than those in which 
conventional circuits can be used. 

The input impedance of a cathode- 
drive circuit is approximately equal to 
1/gm when the load resistance is small 
compared to the rp of the tube. A certain 
amount of power is required, therefore, 
to drive such a circuit. However, in the 
type of service in which cathode-drive 
circuits are normally used, the advan- 
tages of the grounded-grid connection 
usually outweigh this disadvantage. 


Inverse Feedback 


An inverse-feedback circuit, some- 
times called a degenerative circuit, is 
one in which a portion of the output 
voltage of a tube is applied to the input 
of the same or a preceding tube in oppo- 
site phase to the signal applied to the 
tube. Two important advantages of feed- 
back are: (1) reduced distortion from 
each stage included in the feedback cir- 
cuit and (2) reduction in the variations 
in gain due to changes in line voltage, 
possible differences between tubes of the 
same type, or variations in the values of 
circuit constants included in the feed- 
back circuit. 

Inverse feedback is used in audio 
amplifiers to reduce distortion in the 
output stage where the load impedance 
on the tube is a loudspeaker. Because 
the impedance of a loudspeaker is not 
constant for all audio frequencies, the 
load impedance on the output tube varies 
with frequency. When the output tube 
is a pentode or beam power tube having 
high plate resistance, this variation in 
plate load impedance can, if not cor- 
rected, produce considerable frequency 
distortion. Such frequency distortion 
can be reduced by means of inverse 
feedback. Inverse-feedback circuits are 
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of the constant-voltage type and the 
constant-current type. 

The application of the constant- 
voltage type of inverse feedback to a 
power output stage using a single beam 
power tube is illustrated by Fig. 27. In 
this circuit, R:, Re, and C are connected 
as a voltage divider across the output of 
the tube. The secondary of the grid- 
input transformer is returned to a point 
on this voltage divider. Capacitor C 
blocks the de plate voltage from the 
grid. However, a portion of the tube’s 
af output voltage, approximately equal 
to the output voltage multiplied by the 
fraction R2/(R:-+ Rz), is applied to the 
grid. This voltage lowers the source im- 
pedance of the circuit and a decrease in 
distortion results which is explained in 
the curves of Fig. 28. 

Consider first the amplifier without 
the use of inverse feedback. Suppose 
that when a signal voltage e,; is applied 
to the grid the af plate current i’) has an 
irregularity in its positive half-cycle. 
This irregularity represents a departure 
from the waveform of the input signal 
and is, therefore, distortion. For this 
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Fig. 27 


plate-current waveform, the af plate 
voltage has a waveform shown by e’p. 
The plate-voltage waveform is inverted 
compared to the plate-current wave- 
form because a plate-current increase 
produces an increase in the drop across 
the plate load. The voltage at the plate 
is the difference between the drop across 
the load and the supply voltage; thus, 
when plate current goes up, plate volt- 
age goes down; when plate current goes 
down, plate voltage goes up. 

Now suppose that inverse feedback 
is applied to the amplifier. The voltage 
fed back to the grid has the same wave- 
form and phase as the plate voltage, but 
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is smaller in magnitude. Hence, with a 
plate voltage of waveform shown by 
e’y, the feedback voltage appearing on 
the grid is as shown by e’g:. This voltage 


Csr agree eS: 


applied to the grid produces a compo- 
nent of plate current i’pr. It is evident 
that the irregularity in the waveform of 
this component of plate current would 
act to cancel the original irregularity 
and thus reduce distortion. 

After inverse feedback has been ap- 
plied, the relations are as shown in the 
curve for ip. The dotted curve shown by 
i’pr is the component of plate current 
due to the feedback voltage on the grid. 
The dotted curve shown by i’p is the 
component of plate current due to the 
signal voltage on the grid. The algebraic 
sum of these two components gives the 
resultant plate current shown by the 
solid curve of ip. Since i’p is the plate 
current that would flow without inverse 
feedback, it can be seen that the appli- 
. cation of inverse feedback has reduced 
the irregularity in the output current. 
In this manner inverse feedback acts to 
correct any component of plate current 
that does not correspond to the input 
signal voltage, and thus reduces dis- 
tortion. 

From the curve for ip, it can be seen 
that, besides reducing distortion, inverse 
feedback also reduces the amplitude of 
the output current. Consequently, when 
inverse feedback is applied to an ampli- 
fier there is a decrease in gain or power 
sensitivity as well as a decrease in dis- 
tortion. Hence, the application of in- 
verse feedback to an amplifier requires 
that more driving voltage be applied to 
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obtain full power output, but this out- 

put is obtained with less distortion. 
Inverse feedback may also be ap- 

plied to resistance-coupled stages as 


shown in Fig. 29. The circuit is conven- 
tional except that a feedback resistor, 
Rs, is connected between the plates of 
tubes T, and T;. The output signal volt- 
age of T, and a portion of the output 
signal voltage of T, appears across Ro. 
Because the distortion generated in the 
plate circuit of T. is applied to its grid 
out of phase with the input signal, the 
distortion in the output of T, is com- 
paratively low. With sufficient inverse 
feedback of the constant-voltage type 
in a power-output stage, it is not neces- 
sary to employ a network of resistance 
and capacitance in the output circuit to 
reduce response at high audio frequen- 
cies. Inverse-feedback circuits can also 
be applied to push-pull class A and class 
AB; amplifiers. 

Constant-current inverse feedback 
is usually obtained by omitting the by- 
pass capacitor across a cathode resistor. 


C- 


B=C+ 
Fig. 29 


Bt 


This method decreases the gain and the 
distortion but increases the source im- 
pedance of the circuit. Consequently, 


the output voltage rises at the resonant 
frequency of the loudspeaker and ac- 
centuates hangover effects. 

Inverse feedback is not generally 
applied to a triode power amplifier, such 
as the 2A38, beeause the variation in 
speaker impedance with frequency does 
not produce much distortion in a triode 
stage having low plate resistance. It is 
sometimes applied in a pentode stage 
but is not always convenient. As has 
been shown, when inverse feedback is 
used in an amplifier, the driving voltage 
must be increased in order to give full 
power output. When inverse feedback is 
used with a pentode, the total driving 
voltage required for full power output 
may be inconveniently large, although 
still less than that required for a triode. 
Because a beam power tube gives full 
power output on a comparatively small 
driving voltage, inverse feedback is 
especially applicable to beam power 
tubes. By means of inverse feedback, 
the high efficiency and high power out- 
put of beam power tubes can be com- 
bined with freedom from the effects of 
varying speaker impedance. 


Cathode-Follower Circuits 

Another important application of 
inverse feedback is in the cathode-fol- 
lower circuit, an example of which is 
given in Fig. 30. In this application, the 
load has been transferred from the plate 
circuit to the cathode circuit of the tube. 
The input voltage is applied between 
the grid and ground and the output volt- 
age is obtained between the cathode and 
ground.The voltage amplification (V.A.) 
of this circuit is always less than unity 
and may be expressed by the following 
convenient formulas. 
For a triode: 

Ae wx Ri 
rp + Ri X («+ 1) 

For a pentode: 


VAs Sa 


1+ (gm X Rt) 

In these formulas, uw is the amplifi- 
cation factor, RL is the load resistance 
in ohms, rp is the plate resistance in 
ohms, and gm is the transconductance 
in mhos. 

» The use of the cathode follower per- 
mits the design of circuits which have 
high input resistance and high output 
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voltage. The output impedance is quite 
low and very low distortion may be ob- 
tained. Cathode-follower circuits may 
be used for power amplifiers or as im- 
pedance transformers designed either to 
match a transmission line or to produce 
a relatively high output voltage at a low 
impedance level. 

In a power amplifier which is trans- 
former coupled to the load, the same 
output power can be obtained from the 
tube as would be obtained in a conven- 
tional grid-drive type of amplifier. The 
output impedance is very low and pro- 
vides excellent damping to the load, 
with the result that very low distortion 
can be obtained. The peak-to-peak sig- 
nal voltage, however, approaches 1% 
times the plate supply voltage if maxi- 
mum power output is required from the 
tube. Some problems may be encoun- 
tered, therefore, in the design of an ade- 
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quate driver stage for a cathode-follower 
output system. 

When a cathode-follower circuit is 
used as an impedance transformer, the 
load is usually a simple resistance in the 
cathode circuit of the tube. With rela-. 
tively low values of cathode resistor, the 
circuit may be designed to supply sig- 
nificant amounts of power and to match 
the impedance of the device to a trans- 
mission line. With somewhat higher val- 
ues of cathode resistor, the circuit may 
be used to lower the output impedance 
sufficiently to permit the transmission 
of audio signals along a line in which ap- 
preciable capacitance is present. 

The cathode follower may also be 
used as an isolation device to provide 
extremely high input resistance and low 
input capacitance as might be required 
in the probe of an oscilloscope or vacu- 
um-tube voltmeter. Such circuits can be 


Fig. 30 


designed to provide effective impedance 
transformation with no significant loss 
of voltage. 

Selection of a suitable tube and its 
operating conditions for use in a cath- 
ode-follower circuit having a specified 
output impedance (Z.) can be made, in 
most practical cases, by the use of the 
following formula to determine the ap- 
proximate value of the required tube 
transconductance. 

1,000,000 
Zo (ohms) 

Once the required transconductance 
is obtained, a suitable tube and its oper- 
ating conditions may be determined 
from the technical data given in the 
TUBE TYPES SECTION. The conver- 
sion nomograph given in Fig. 23 may be 
used for calculation of operating condi- 
tions for values of transconductance not 
included in the tabulated data. After 
the operating conditions have been de- 
termined, the approximate value of the 
required cathode load resistance may be 
calculated from the following formulas. 


Required gm (umhos) = 


For triode: 
ati Zo Dorp i337 
i Cathode ae Se ECTS TETE, 
For pentode: 
Zo 
Cathode RL=j ROT EERE TAG 


Resistance and impedance values are in 
ohms; transconductance values are in 
mhos. 

If the value of the cathede load re- 
sistance calculated to give the required 
output impedance does not give the re- 
quired operating bias, the basic.cathode- 
follower circuit can be modified in a 
number of ways. Two of the more com- 
mon modifications are given in Figs. 
31 and 32. 

- In Fig. 31 the bias is increased by 
adding a bypassed resistance between 
the cathode and the unbypassed load 
resistance and returning the grid to the 
low end of the load resistance. In Fig. 32 
the bias is reduced by adding a bypassed 
resistance between the cathode and the 
unbypassed load resistance but, in this 
case, the grid is returned to the junction 
of the two cathode resistors so that the 
bias voltage is only the de voltage drop 
across the added resistance. The size of 
the bypass capacitor should be large 
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enough so that it has negligible reactance 
at the lowest frequency to be handled. 
In both cases the B-supply should be in- 


B+ 


INPUT 
SIGNAL 


OUTPUT 


LOAD TA 
RESISTANCE eAdip go 


Fig. 31 


creased to make up for the voltage taken 
for biasing. 

Example: Select a suitable tube 
and determine the operating conditions 
and circuit components for a cathode- 
follower circuit having an output im- 
pedance that will match a 500-ohm 
transmission line. Procedure: First, de- 
termine the approximate transconduc- 
tance required. 


1,000,000 


Required gm = 500 


= 2000 pmhos 


A survey of the tubes that have a 
transconductance in this order of mag- 
nitude shows that type 12A X7 is among 
the tubes to be considered. Referring to 
the characteristics given in the technical 
data section for one triode unit of high- 
mu twin triode 12AX7, we find that for 
a plate voltage of 250 volts and a bias of 
—2 volts, the transconductance is 1600 
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Fig. 32 


micromhos, the plate resistance is 62500 
ohms, the amplification factor is 100, 
and the plate current is 0.0012 ampere. 


When these values are used in the ex- 
pression for determining the cathode 
load resistance, we obtain 


500 X 62500 


Cathode Ri= 62500—500X(100-++1) 


=2600 ohms 

The voltage across this resistor for 
a plate current of 0.0012 ampere is 
2600 X 0.0012 = 3.12 volts. Because the 
required bias voltage is only —2 volts, 
the circuit arrangement given in Fig. 30 
is employed. The bias is furnished by a 
resistance that will have a voltage drop 
of 2 volts when it carries a current of 
0.0012 ampere. The required bias resist- 
ance, therefore, is 2/0.0012 1670 
ohms. If 60 cycles per second is the low- 
est frequency to be passed, 20 micro- 
farads is a suitable value for the bypass 
capacitor. The B-supply, of course, is in- 
creased by the voltage drop across the 
cathode resistance which, in this exam- 
ple, is approximately 5 volts. The B- 
supply, therefore, is 250 + 5 = 255 volts. 

Because it is desirable to eliminate, 
if possible, the bias resistor and bypass 
capacitor, it is worthwhile to try other 
tubes and other operating conditions to 
obtain a value of cathode load resistance 
which will also provide the required bias. 
If the triode section of twin diode— 
high-mu triode 6AT6 is operated under 
the conditions. given in the technical 
data section with a plate voltage of 100 
volts and a bias of —1 volt, it will have 
an amplification factor of 70, a plate 
resistance of 54000 ohms, a transcon- 
ductance of 1300 micromhos, and a plate 
current of 0.0008 ampere. 


Then, 
Cathode Ry = 


500 < 54000 


54000 — 500 X (70-1) 1469 chms 


The bias voltage obtained across 
this resistance is 1460 « 0.0008 = 1.17 
volts. Since this value is for all practical 
purposes close enough to the required 
bias, no additional bias resistance will 
be required and the grid may be returned 
directly to ground. There is no need to 
adjust the B-supply voltage to make up 
for the drop in the cathode resistor. The 
voltage amplification (V.A.) for the 
cathode-follower circuit utilizing the 
triode section of type 6AT6 is 


70 X 1460 


V-A; = 55000 + 1460 X (70+ 1) 


0.65 


RCA Receiving Tube Manual 


30 


For applications in which the cath- 
ode follower is used to isolate two cir- 
cuits—for example, when it is used be- 
tween a circuit being tested and the 
input stage of an oscilloscope or a vacu- 
um-tube voltmeter— voltage output and 
not impedance matching is the primary 
consideration. In such applications itis 
desirable to use a relatively high value 
of cathode load resistance, such as 50,000 
ohms, in order to get the maximum volt- 
age output. In order to obtain proper 
bias, a circuit such as that of Fig. 32 
should be used. With a high value of 
cathode resistance, the voltage amplifi- 
cation will approximate unity. 


Corrective Filters 


A corrective filter can be used to 
improve the frequency characteristic of 
an output stage using a beam power 
tube or a pentode when inverse feedback 
is not applicable. The filter consists of a 
resistor and a capacitor connected in 
series across the primary of the output 
transformer. Connected in this way, the 
filter is in parallel with the plate load 
impedance reflected from the voice-coil 
by the output transformer. The magni- 
tude of this reflected impedanceincreases 
with increasing frequency in the middle 
and upper audio range. The impedance 
of the filter, however, decreases with in- 
creasing frequency. It follows that. by 
use of the proper values for the resist- 
ance and the capacitance in the filter, 
the effective load impedance on the out- 
put tubes can be made practically con- 
stant for all frequencies in the middle 
and upper audio range. The result is an 
improvement in the frequency charac- 
teristic of the output stage. 

The resistance to be used in the fil- 
ter for a push-pull stage is 1.3 times the 
recommended plate-to-plate load resist- 
ance; or, for a single-tube stage; is 1.3 
times the recommended plate load re- 
sistance. The capacitance in the filter 
should have a value such that the volt- 
age gain of the output stage at a fre- 
quency of 1000 cycles or higher is equal 
to the voltage gain at 400 cycles. 

A method of determining the proper 
value of capacitance for the filter is to 
make two measurements of the output 
voltage across the primary of the output 
transformer: first, when a 400-cycle sig- 


nal is applied to the input, and second, 
when a 1000-cycle signal of the same 
voltage as the 400-cycle signal is applied 
to the input.The correct value of capaci- 
tance is the one which gives equal output 
voltages for the two signal inputs. In 
practice, this value is usually found to 
be in the order of 0.05 microfarad. 


Volume Expanders 

A volume expander can be used in 
a phonograph amplifier to make more 
natural the reproduction of music which 
has a very large volume range. For in- 
stance, in the music of a symphony 
orchestra, the sound intensity of the 
loud passages is very much higher than 
that of the soft passages. When this 
music is recorded, it may not be feasible 
to make the ratio of maximum ampli- 
tude to minimum amplitude as large on 
the record as it is in the original music. 
The recording process may therefore be 
monitored so that the volume range of 
the original is compressed on the record. 
To compensate for this compression, a 
volume-expander amplifier has a vari- 
able gain which is greater for a high- 
amplitude signal than for a low-ampli- 
tudesignal. The volume expander, there- 
fore, amplifies loud passages more than 
soft passages. 

A volume expander circuit is shown 
in Fig. 33. In this circuit, the gain of the 
6L7 as an audio amplifier can be variec 
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grid of the 6J5, is amplified by the 6J5, 
and is rectified by the 6H6. The rectified 
voltage developed across Rs, the load 
resistor of the 6H6, is applied as a posi- 
tive bias voltage to grid No. 3 of the 6L7. 
Then, when the amplitude of the signal 
input increases, the voltage across Rs 
increases, and the bias on grid No. 3 of 
the 6L7 is made less negative. Because 
this reduction in bias increases the gain 
of the 6L7, the gain of the amplifier in- 
increases with increase in signal ampli- 
tude and thus produces volume expan- 
sion of the signal. The voltage gain of 
the expander varies from 5 to 20. 

Grid No. 1 of the 6L7 is a variable- 
mu grid and, therefore, will produce dis- 
tortion if the input signal voltage is too 
large. For that reason, the signal input 
to the 6L7 should not exceed a peak 
value of 1 volt. The no-signal bias volt- 
age on grid No. 3 is controlled by adjust- 
ment of contact P. This contact should 
be adjusted initially to give a no-signal 
plate current of 0.15 milliampere in the 
6L7. No further adjustment of contact 
P is required if the same 6L7 is always 
used. If it is desired to delay volume ex- 
pansion until the signal input reaches a 
certain amplitude, the delay voltage can 
be inserted as a negative bias on the 6H6 
plates at the point marked X in the dia- 
gram. All terminal points on the power- 
supply voltage divider should be ade- 
quately bypassed. 
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Rs = 500,000 ohms, 0.1 watt 
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by changing the bias on grid No.3. When 
the bias on grid No. 3 is made less nega- 
tive, the gain of the 6L7 increases. The 
signal to be amplified is applied to grid 
No. 1 of the 6L7 and is amplified by the 
6L7. The signal is also applied to the 
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Phase Inverters 
A phase inverter is a circuit used to 
provide resistance coupling between the 
output of a single-tube stage and the in- 
put of a push-pull stage. The necessity 
for a phase inverter arises because the 


signal-voltage inputs to the grids of a 
push-pull stage must be 180 degrees out 
of phase and approximately equal in 
amplitude with respect to each other. 
Thus, when the signal voltage input to 
a push-pull stage swings the grid of one 
tube in a positive direction, it should 
swing the grid of the other tube in a 
negative direction by a similar amount. 
With transformer coupling between 
stages, the out-of-phase input voltage to 
the push-pull stage is supplied by means 
of the center-tapped secondary. With 
resistance coupling, the out-of-phase in- 
put voltage is obtained by means of the 
inverter action of a tube. 

Fig. 34 shows a push-pull power 
amplifier, resistance-coupled by means 
of a phase-inverter circuit to a single- 
stage triode T;:. Phase inversion in this 
circuit is provided by triode T». The out- 
put voltage of Ti is applied to the grid 
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of triode T;. A portion of the output 
voltage of T: is also applied through the 
resistors R3 and R; to the grid of T.. The 
output voltage of T. is applied to the 
grid of triode T,. 

When the output voltage of T, 
swings in the positive direction, the 
plate current of T. increases. This action 
increases the voltage drop across the 
plate resistor R. and swings the plate of 
T.in the negative direction. Thus, when 
the output voltage of T: swings positive, 
the output voltage of T. swings negative 
and is, therefore, 180° out of phase with 
the output voltage of T:. 

In order to obtain equal voltages at 
EK, and Ep, (Rs+R;)/R; should equal 
the voltage gain of T,.. Under the condi- 
tions where a twin-type tube or two 
tubes having the same characteristics are 
used at Ti and T., Rs should be equal to 
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the sum of R; and R;. The ratio of 
R;+R; to R; should be the same as the 
voltage gain ratio of T,in order to apply 
the correct value of signal voltage to T». 
The value of R; is, therefore, equal to Rs 
divided by the voltage gain of T.; Rs is 
equal to R4 minus R;. Values of Ri, Re, 
R; plus R;, and Ry may be taken from 
the chart in the RESISTANCE- 
COUPLED AMPLIFIER SECTION. 
In the practical application of this cir- 
cuit, it is convenient to use a twin-triode 
tube combining T: and T>. 


Limiters 

An amplifier may also be used as a 
limiter. One use of a limiter is in receiv- 
ers designed for the reception of fre- 
quency-modulated signals. The limiter 
in FM receivers has the function of 
eliminating amplitude variations from 
the input to the detector. Because in an 
FM system amplitude variations are 
primarily theresult of noise disturbances, 
the use of a limiter prevents such dis- 
turbances from being reproduced in the 
audio output. The limiter usually fol- 
lows the last if stage so that it can mini- 
mize the effects of disturbances coming 
in on the rf carrier and those produced 
locally. 

The limiter is essentially an if volt- 
age amplifier designed for saturated 
operation. Saturated operation means 
that an increase in signal voltage above 
a certain value produces very little in- 
crease in plate current. A signal voltage 
which is never less than sufficient to 
cause saturation of the limiter, even on 
weak signals, is supplied to the limiter 
input by the preceding stages. Any 
change in amplitude, therefore, such as 
might be produced by noise voltage 
fluctuation, is not reproduced in the 
lintiter output. The limiting action, of 
course, does not interfere with the repro- 
duction of frequency variations. 

Plate-current saturation of the lim- 
iter may be obtained by the use of grid- 
No.1-resistor-and-capacitor bias with 
plate and grid-No.2 voltages which are 
low compared with customary if-ampli- 
fier operating conditions. 

As a result of these design features, 
the limiter. is able to maintain its output 
voltage at a constant amplitude over a 
wide range of input-signal voltage varia- 


tions. The output of the limiter is fre- 
quency-modulated if voltage, the mean 
frequency of which is that of the if am- 
plifier. This voltage is impressed on the 
input of the detector. 

The reception of FM signals with- 
out serious distortion requires that the 
response of the receiver be such that 
satisfactory amplification of the signal 
is provided over the entire range of fre- 
quency deviation from the mean fre- 
quency. Since the frequency at any in- 
stant depends on the modulation at that 
instant, it follows that excessive attenu- 
ation toward the edges of the band, in 
the rf or if stages, will cause distortion. 
In a high-fidelity receiver, therefore, the 
amplifiers must be capable of amplifying, 
for the maximum permissible frequency 
deviation of 75 kilocycles, a band 150 
kilocycles wide. Suitable tubes for this 
purpose are the 6BA6 and 6BJ6. 


Television RF Amplifiers 

All amplifier stages generate a cer- 
tain amount of noise as a result of 
thermal agitation of electrons in resistors 
or other components, minute variations 
in the cathode emission of tubes (shot 
effect), and minute grid currents in the 
amplifier tubes. In a radio or television 
receiver, noise generated in the first am- 
plifier stage is often the controlling fac- 
tor in determining the over-all sensitivity 
of the receiver. The “front end’”’ of a 
receiver, therefore, is designed with 
special attention to both gain and noise 
characteristics. 

Tuner input circuits of vhf television 
receivers use either a triode or a pentode 
in the rf amplifier stage. Such stages are 
required to amplify signals ranging from 
55 to 216 Mc and having a bandwidth 
of 4.5 Mc, although the tuner is usually 
aligned for a bandwidth of 6 Mc to as- 
sure complete coverage of the band. In 
the early rf tuners, pentodes rather than 
triodes were used because the grid-plate 
capacitance of triodes created stability 
problems. Since the development of the 
cascode-type circuit shown in Fig. 35, 
however, the stable operation previously 
obtained only with pentode amplifiers 
has been combined with the low-noise 
characteristics of triodes. 

The rf amplifier stage shown in Fig. 
35 uses a high-gain twin triode such as 


RCA Receiving Tube Manual 


the 6BQ7-A or 6BZ7. The relatively 
high transconductance of these tubes 
permits high gain and low equivalent 
noise resistance. These tubes also pro- 
vide high input impedance which aids in 
obtaining high input-circuit gain over 
the vhf television broadcast range. The 
twin-triode circuit permits better isola- 
tion between the antenna circuit and the 
oscillator stage than a pentode amplifier 
circuit. 

The gain of the rf amplifier stage is 
improved in the upper vhf range by use 
of the series inductance, Ls, between the 
plate of the first triode section and the 
cathode of the second triode section of 
the 6BQ7-A or 6BZ7. This inductance 
resonates in series with the total (tube 
plus stray) capacitance, designated C,, 
between the cathode of the second triode 
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Fig. 35 


section and ground. The value of L, is. 


chosen so that the resonance occurs 
above the upper end of the vhf broad- 
cast range. The use of this series resonant 
circuit minimizes feedback of rf voltage 
from the plate of the first triode section 
to the input grid. In the lower vhf range, 
the effect of the series resonant circuit is 
negligible. This circuit has a sufficiently 
broad frequency response to permit the 
use of fixed components. 

The direct coupling between the 


two triode sections of the 6BQ7-A or 
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6BZ7 causes the voltage between plate 
and cathode to increase when a bias 
voltage is applied to the first triode sec- 
tion, thereby extending the tube’s cut- 
off characteristic. This extension mini- 
mizes cross-modulation when automatic 
gain control (agc) bias is applied to the 


- 


grid of the first triode section. For most 
effective gain control over a wide range 
of input levels, however, it is desirable 
to allow the bias of the second triode 
section also to vary somewhat with sig- 
nal level. Consequently, the grid of the 
second triode section is connected to a 
tap on a de voltage divider between the 
plate of the second triode section and a 
fixed voltage source, E. When the input 
signal is strong, the application of age 
bias to the grid of the first triode section 
increases the total voltage drop across 
the tube and produces a higher positive 
potential on the direct-coupled cathode 
of the second triode section. The grid of 
the second triode section, however, is 
prevented from following the cathode 
potential completely because of the volt- 
age-divider connection to the fixed-po- 
tential source. Therefore, the grid bias 
developed in the second triode section 
depends on the ratio between the volt- 
age-divider connection and the plate po- 
tential of the input triode. The values of 
E, Ri, and Rs» are chosen so that the 
stage has a suitable gain characteristic 
over a wide range of input-signal levels. 


Video Amplifiers _ 

The video amplifier stage in a tele- 
vision receiver usually employs a pen- 
tode-type tube specially designed to am- 
plify the wide band of frequencies con- 
tained in the video signal and, at the 
same time, to provide high gain per 
stage. Pentodes are more useful than 
triodes in such stages because they have 
high transconductance (to provide high 
gain) together with low input and out- 
put interelectrode capacitances (to per- 
mit the broadband requirements to be 
satisfied). An approximate ‘‘figure of 
merit”? for a particular tube for this 
application can be determined from the 
ratio of its transconductance, gm, to the 
sum of its input and output capacitances, 
Cin and Cout, as follows: 

gm 
Cin + Cout 
Typical values for this figure are in the 
order of 500 x 108 or greater. 

A typical video amplifier stage, 
such as that shown in Fig. 36, is con- 
nected between the second detector of 
the television receiver and the picture 
tube. The contrast control, Rui, in this 
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SECOND 
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circuit controls the gain of the video 
amplifier tube. The inductance, L», in 
series with the load resistor, R,, main- 
tains the plate load impedance at a rela- 
tively constant value with increasing 


Co 


Fig. 36 


frequency. The inductance L: isolates 
the output capacitance of the tube so 
that only stray capacitance is placed 
across the load. As a result, a higher- 
value load resistor is used to provide 
higher gain without affecting frequency 
response or phase relations. The de- 
coupling circuit, C:Ro, is used to improve 
the low-frequency response. Tubes used 
as video amplifiers include types 6CL6 
and 12BY7, or the pentode sections of 
types 6A W8 and 6AN8. 

The luminance amplifier in a color- 
television receiver is a conventional video 
amplifier having a bandwidth of approx- 
imately 3.5 Me. In a color receiver, the 
portion of the output of the second de- 
tector which lies within the frequency 
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band from approximately 2.4 to 4.5 Me 
is fed to a bandpass amplifier, as shown 
in the block diagram in Fig. 37. The color 
synchronizing signal, or “burst,’’ con- 


tained in this signal may then be fed to 
a “‘burst-keyer” tube. At the same time, 
a delayed horizontal pulse may be ap- 
plied to the keyer tube. The output of 
the keyer tube is applied to the burst 
amplifier tube and the signal is then fed 
to the 3.58-Mc oscillator and to the 
“eolor-killer” stage. 

The color killer applies a bias volt- 
age to the bandpass amplifier in the ab- 
sence of burst so that the color section, 
or chrominance channel, of the receiver 
remains inoperative during black-and- 
white broadcasts. A threshold control 
varies the bias and controls the burst 
level at which the killer stage operates. 

The output of the 3.58-Mc oscil- 
lator and the output of the bandpass 
amplifier are fed into phase and ampli- 
tude demodulator circuits. The output 
of each demodulator circuit is an elec- 
trical representation of a color-difference 
signal, i.e., an actual color signal minus 
the black-and-white, or luminance, sig- 
nal. The two color-difference signals are 
combined to produce the third color- 
difference signal; each of the three sig- 
nals then represents one of the primary 
colors. 

The three color-difference signals 
are usually applied to the grids of the 
three electron guns of the color picture 
tube, in which case the black-and-white 
signal from the luminance amplifier may 
be applied simultaneously to the cath- 
odes. The chrominance and luminance 
signals then combine to produce the 
color picture. In the absence of trans- 
mitted color information, the chromi- 
nance channel is cut off by the color 
killer, as described above, and only the 
luminance signal is applied to the pic- 
ture tube, producing a black-and-white 
picture. 


Television Syne Circuits 

In addition to picture information, 
the composite video signal supplied to a 
television receiver contains information 
to assure that the picture produced on 
the receiver is synchronized with the 
picture being viewed by the camera or 
pickup tube. The ‘‘sync’”’ pulses, which 
have a greater amplitude than the video 
signal, trigger the scanning generators 
of the receiver when the electron beam 
of the pickup tube ends each trace. 
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The syne pulses in the composite 
video signal may be separated from the 
video information in the output of the 
second or video detector by means of the 
triode circuit shown in Fig. 38. In this 
circuit, the time constant of the network 
RC; is long with respect to the interval 
between pulses. During each pulse, the 
grid is driven positive and draws cur- 
rent, thereby charging capacitor Cui. 
Consequently, the grid develops a bias 
which is slightly greater than the cutoff 
voltage of the tube. Because plate cur- 
rent flows only during the sync-pulse 
period, only the amplified pulse appears 
in the output. This syne-separator stage 
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discriminates against the video informa- 
tion. Because the bias developed on the 
grid is proportional to the strength of 
the incoming signal, the circuit also has 
the advantage of being relatively inde- 
pendent of signal fluctuations. 

Because the electron beam scans 
the face of the picture tube at different 
rates in the vertical and horizontal] di- 
rections, the receiver incorporates two 
different scanning generators. The repe- 
tition rate of the vertical generator is 60 
cycles per second, and the rate of the 
horizontal generator is approximately - 
15,750 cycles per second. The composite 
video signal includes information which 
enables each generator to derive its cor- 
rect triggering. One horizontal sync pulse 
is supplied at the end of each horizontal 
line scan. At the end of each frame, 
several pulses of longer duration than 
the horizontal syne pulses are supplied 
to actuate the vertical generator. The 
vertical information is separated from 
the horizontal information by differ- 
entiating and integrating circuits. 


Rectification 
The rectifying action of a diode 


finds important applications in supply- 
ing a receiver with de power from an ac 
line and in supplying high de voltage 
from a high-voltage pulse. A typical 
arrangement for converting ac to de in- 
cludes a rectifier tube, a filter, and a 
voltage divider. The rectifying action of 
the tube is explained briefly under 
Diodes, in the ELECTRONS, ELEC- 
TRODES, AND ELECTRON TUBE 
SECTION. High-voltage pulse rectifi- 
cation is described later under Horizon- 
tal Output Circuits. 

The function of a filter is to smooth 
out the ripple of the tube output, as in- 

- dicated in Fig. 39, and to increase recti- 
fier efficiency. The action of the filter is 
explained in ELECTRON TUBE IN- 
STALLATION SECTION under Fil- 
ters. The voltage divider is used to cut 
down the output voltage to the values 
required by the plates and the other 
electrodes of the tubes in the receiver. 

A half-wave rectifier and a full- 
wave rectifier circuit are shown in Fig. 
40. In the half-wave circuit, current 
flows through the rectifier tube to the 
filter on every other half-cycle of the ac 
input voltage when the plate is positive 
with respect to the cathode. In the full- 
wave circuit, current flows to the filter 
on every half-cycle, through plate No. 1 
on one half-cycle when plate No. 1 is 
positive with respect to the cathode, and 
through plate No. 2 on the next half- 
cycle when plate No. 2 is positive with 
respect to the cathode. 
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Because the current flow to the fil- 
ter is more uniform in the full-wave cir- . 
cuit than in the half-wave circuit, the 
output of the full-wave circuit requires 
less filtering. Rectifier operating infor- 
mation and circuits are given under each 
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Fig. 40 


rectifier tube type and in the CIRCUIT 
SECTION, respectively. 

Parallel operation of rectifier tubes 
furnishes an output current greater than 
that obtainable with the use of one tube. 
For example, when two full-wave recti- 
fier tubes are connected in parallel, the 
plates of each tube are connected to- 
gether and each tube acts as a half-wave 
rectifier. The allowable voltage and load 
conditions per tube are the same as for 
full-wave service but the total load- 
handling capability of the complete rec- 
tifier is approximately doubled. 

When mercury-vapor rectifier tubes 
are connected in parallel, a stabilizing 
resistor of 50 to 100 ohms should be con- 
nected in series with each plate lead in 
order that each tube will carry an equal 
share of the load. The value of the re- 
sistor to be used will depend on the 
amount of plate current that passes 
through the rectifier. Low plate current 
requires a high value; high plate cur- 
rent, a low value. When the plates of 
mercury-vapor rectifier tubes are con- 
nected in parallel, the corresponding 
filament leads should be similarly con- 
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nected. Otherwise, the tube drops will 
be considerably unbalanced and larger 
stabilizing resistors will be required. 

Two or more vacuum rectifier tubes 
can also be connected in parallel to give 
correspondingly higher output current 
and, as a result of paralleling their in- 
ternal resistances, give somewhat in- 
creased voltage output. With vacuum 
types, stabilizing resistors may or may 
not be necessary depending on the tube 
type and the circuit. 

A voltage-doubler circuit of simple 
form is shown in Fig. 41. The circuit de- 
rives its name from the fact that its de 
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Fig. 41 

voltage output can be as high as twice 
the peak value of ac input. Basically, a 
voltage doubler is a rectifier circuit ar- 
ranged so that the output voltages of 
two half-wave rectifiers are in series. 

The action of a voltage doubler can 
be described briefly as follows. On the 
positive half-cycle of the ac input, that 
is, when the upper side of the ac input 
line is positive with respect to the lower 
side, the upper diode passes current and 
feeds a positive charge into the upper 
capacitor. As positive charge accumu- 
lates on the upper plate of the capacitor, 
a positive voltage builds up across the 
capacitor. On the next half-cycle of the 
ac input, when the upper side of the line 
is negative with respect to the lower 
side, the lower diode passes current so 
that a negative voltage builds up across 
the lower capacitor. 
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So long as no current is drawn at 
the output terminals from the capacitor, 
each capacitor can charge up to a volt- 
age of magnitude E, the peak value of 
the ac input. It can be seen from the 
diagram that with a voltage of +E on 
one capacitor and —E on the other, the 
total voltage across the capacitors is 2K. 
Thus the voltage doubler supplies a no- 
load de output voltage twice as large as 
the peak ac input voltage. When current 
is drawn at the output terminals by the 
load, the output voltage drops below 2E 
by an amount that depends on the mag- 
nitude of the load current and the capaci- 
tance of the capacitors. The arrange- 
ment shown in Fig. 41 is called a full- 
wave voltage doubler because each 
rectifier passes current to the load on 
each half of the ac input cycle. 

Two rectifier types especially de- 
signed for use as voltage doublers are 
the 25Z6 and 117Z6-GT. These tubes 
combine two separate diodes in one 
tube. As voltage doublers, the tubes are 
used in “transformerless”’ receivers. In 
these receivers, the heaters of all tubes 
in the set are connected in series with a 
voltage-dropping resistor across the line. 
The connections for the heater supply 
and the voltage-doubling circuit are 
shown in Figs. 42 and 43. 

With the full-wave voltage-doubler 
circuit in Fig. 42, it will be noted that 
the de load circuit can not be connected 
to ground or to one side of the ac supply 
line. This circuit presents certain dis- 
advantages when the heaters of all the 
tubes in the set are connected in series 
with a resistance across the ac line. Such 
a circuit arrangement may cause hum 
because of the high ac potential between 
the heaters and cathodes of the tubes. 

The circuit in Fig. 48 overcomes 
this difficulty by making one side of the 
ac line common with the negative side 
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of the dc load circuit. In this circuit, one 
half of the tube is used to charge a capaci- 
tor which, on the following half cycle, 
discharges in series with the line voltage 
through the other half of the tube. This 
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A diode-detector circuit is shown 
in Fig. 45. The action of this circuit 
when a modulated rf wave is applied is 
illustrated by Fig. 46. The rf voltage 
applied to the circuit is shown in light 
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circuit is called a half-wave voltage 
doubler because rectified current flows 
to the load only on alternate halves of 
the ac input cycle. The voltage regula- 
tion of this arrangement is somewhat 
poorer than that of the full-wave voltage 
doubler. 


Detection 


When speech, music, or video infor- 
mation is transmitted from a radio or 
television station, the station radiates 
a radio-frequency (rf) wave which is of 
either of two general types. In one type, 
the wave is said to be amplitude modu- 
lated when its frequency remains con- 
stant and the amplitude is varied. In the 
other type, the wave is said to be fre- 
quency modulated when its amplitude 
remains essentially constant but its fre- 
quency is varied. 

The function of the receiver is to 
reproduce the original modulating wave 
from the modulated rf wave.The receiver 
stage in which this function is performed 
is called the demodulator or detector 
stage. 


AM Detection 


The effect of amplitude modula- 
tion on the waveform of the rf wave is 
shown in Fig. 44. There are three differ- 
ent basic circuits used for the detection 
of amplitude-modulated waves: the di- 
ode detector, the grid-bias detector, and 
the grid-resistor detector. These circuits 
are alike in that they eliminate, either 
partially or completely, alternate half- 
cycles of the rf wave. With alternate 
half-cycles removed, the audio variations 
of the other half-cycles can be amplified 
to drive headphones or a loudspeaker. 
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line; the output voltage across capacitor 
C is shown in heavy line. 

Between points (a) and (b) on the 
first positive half-cycle of the applied rf 
voltage, capacitor C charges up to the 
peak value of the rf voltage. Then as the 
applied rf voltage falls away from its 
peak value, the capacitor holds the cath- 
ode at a potential more positive than the 
voltage applied to the anode. The capaci- 
tor thus temporarily cuts off current 
through the diode. While the diode cur- 
rent is cut off, the capacitor discharges 
from (b) to (c) through the diode load 
resistor R. 

When the rf voltage on the anode 
rises high enough to exceed the potential 
at which the capacitor holds the cath- 
ode, current flows again and the capaci- 
tor charges up to the peak value of the 
second positive half-cycle at (d). In this 


Fig. 45 


way, the voltage across the capacitor 
follows the peak value of the applied rf 
voltage and reproduces the af modu- 
lation. 

The curve for voltage across the 
capacitor, as drawn in Fig. 46, is some- 
what jagged. However, this jaggedness, 
which represents an rf component in the 
voltage across the capacitor, is exagger- 
ated in the drawing. In an actual circuit 
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the rf component of the voltage across 
the capacitor is negligible. Hence, when 
the voltage across the capacitor is ampli- 
fied, the output of the amplifier repro- 
duces the speech or music originating at 
the transmitting station. 

Another way to describe the action 
of a diode detector is to consider the 
circuit as a half-wave rectifier. When the 
rf signal on the plate swings positive, the 
tube conducts and the rectified current 
flows through the load resistance R. Be- 
cause the de output voltage of a rectifier 
depends on the voltage of the ac input, 
the de voltage across C varies in accord- 
ance with the amplitude of the rf carrier 
and thus reproduces the af signal. Ca- 
pacitor C should be large enough to 
smooth out rf or if variations but should 
not be so large as to affect the audio 
variations. Two diodes can be connected 
in a circuit similar to a full-wave rectifier 
to give full-wave detection. However, in 
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practice, the advantages of this connec- 
tion generally do not justify the extra 
circuit complication. 

The diode method of detection pro- 
duces less distortion than other methods 
because the dynamic characteristics of a 
diode can be made more linear than 
those of other detectors. The disad- 
vantages of a diode are that it does not 
amplify the signal, and that it draws 
current from the input circuit and there- 
fore reduces the selectivity of the input 
circuit. However, because the diode 
method of detection produces less dis- 
tortion and because it permits the use 
of simple ave circuits without the neces- 
sity for an additional voltage supply, 
the diode method of detection is most 
widely used in broadcast receivers. 

A typical diode-detector circuit using 
a twin-diode triode tube is shown in Fig. 
47. Both diodes are connected together. 
R, is the diode load resistor. A portion 
of the af voltage developed across this 
resistor is applied to the triode grid 


RCA Receiving Tube Manual 


39 


through the volume control R3. In a 
typical circuit, resistor Ri may be tapped 
so that five-sixths of the total af voltage 
across R: is applied to the volume con- 
trol. This tapped connection reduces the 
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af voltage output of the detector circuit 
slightly but it reduces audio distortion 
and improves the rf filtering. 

DC bias for the triode section is 
provided by the cathode-bias resistor R; 
and the audio bypass capacitor C3. The 
function of capacitor C, is to block the 
dc bias of the cathode from the grid. The 
function of capacitor C, is to bypass 
any rf voltage on the grid to cathode. A 
twin-diode pentode may also be used in 
this circuit. With a pentode, the af out- 
put should be resistance-coupled rather 
than transformer-coupled. 

Another diode-detector circuit, 
called a diode-biased circuit, is shown in 
Fig. 48. In this circuit, the triode grid is 
connected directly to a tap on the diode 
load resistor. When an rf signal voltage 
is applied to the diode, the de voltage at 
the tap supplies bias to the triode grid. 
When the rf signal is modulated, the af 
voltage at the tap is applied to the grid 
and is amplified by the triode. 

The advantage of the circuit shown 
in Fig. 48 over the self-biased arrange- 
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ment shown in Fig. 47 is that the diode- 
biased circuit does not employ a capaci- 
tor between the grid and the diode load 
resistor, and consequently does not pro- 
duce as much distortion of a signal 
having a high percentage of modulation. 
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However, there are restrictions on 
the use of the diode-biased circuit. Be- 
cause the bias voltage on the triode de- 
pends on the average amplitude of the 
rf voltage applied to the diode, the aver- 
age amplitude of the voltage applied to 
the diode should be constant for all 
values of signal strength at the antenna. 
Otherwise there will be different values 
of bias on the triode grid for different 
signal strengths and the triode will pro- 
duce distortion. Because there is no bias 
applied to the diode-biased triode when 
no rf voltage is applied to the diode, 
sufficient resistance should be included 
in the plate circuit of the triode to limit 
its zero-bias plate current to a safe value. 

These restrictions mean, in practice, 
that the receiver should have a separate- 
channel automatic-volume-control (avec) 
system. With such an ave system, the 
average amplitude of the signal voltage 
applied to the diode can be held within 
very close limits for all values of signal 
strength at the antenna. 

The tube used in a diode-biased cir- 
cuit should be one which operates at a 
fairly large value of bias voltage. The 
variations in bias voltage are then a 
small percentage of the total bias and 
hence produce small distortion. Tubes 
taking a fairly large bias voltage are 
types such as the 6BF6 or 6SR7 having 
a medium-mu triode. Tube types having 
a high-mu triode or a pentode should not 
be used in a diode-biased circuit. 

A grid-bias detector circuit is 
shown in Fig. 49. In this circuit, the grid 
is biased almost to cutoff, 7.e., operated 
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so that the plate current with zero signal 
fs practically zero. The bias voltage can 
be obtained from a cathode-bias resistor, 
- a C-battery, or a bleeder tap. Because of 
the high negative bias, only the positive 
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half-cycles of the rf signal are amplified 
by the tube. The signal is, therefore, de- 
tected in the plate circuit. The advan- 
tages of this method of detection are 
that it amplifies the signal, besides de- 
tecting it, and that it does not draw 


‘current from the input circuit and there- 


fore does not lower the selectivity of the 
input circuit. 

The grid-resistor-and-capacitor 
method, illustrated by Fig. 50, is some- 
what more sensitive than the grid-bias 
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method and gives its best results on 
weak signals. In this circuit, there is no 
negative dc bias voltage applied to the 
grid. Hence, on the positive half-cycles 
of the rf signal, current flows from grid 
to cathode. The grid and cathode thus 
act as a diode detector, with the grid 
resistor as the diode load resistor and the 
grid capacitor as the rf bypass capacitor. 
The voltage across the capacitor then 
reproduces the af modulation in the 
same manner as has been explained for 
the diode detector. This voltage appears 
between the grid and cathode and is 
therefore amplified in the plate circuit. 
The output voltage thus reproduces the 
original af signal. 

In this detector circuit, the use of a 
high-resistance grid resistor increases 
selectivity and sensitivity. However, im- — 
proved af response and stability are ob- 
tained with lower values of grid-circuit 
resistance. This detector circuit ampli- 
fies the signal, but draws current from 
the input circuit and therefore lowers 
the selectivity of the input circuit. 


FM Detection 


The effect of frequency modulation 
on the waveform of the rf wave is shown 
in Fig. 51. In this type of transmission, 
the frequency of the rf wave deviates 


from a mean value, at an af rate depend- 
ing on the modulation, by an amount 
that is determined in the transmitter 
and is proportional to the amplitude of 
the af modulation signal. 
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For this type of modulation, a de- 
tector is required to discriminate be- 
tween deviations above and below the 
mean frequency and to translate those 
deviations into a voltage whose ampli- 
tude varies at audio frequencies. Since 
the deviations occur at an audio fre- 
quency, the process is one of demodula- 
tion, and the degree of frequency devia- 
tion determines the amplitude of the 
demodulated (af) voltage. 

A simple circuit for converting fre- 
quency variations to amplitude varia- 
tions is a circuit which is tuned so that 
the mean radio frequency is on one slope 
of its resonance characteristic, as at A 
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of Fig. 52. With modulation, the fre- 

quency swings between B and C, and 
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the voltage developed across the circuit 
varies at the modulating rate. In order 
that no distortion will be introduced in 
this circuit, the frequency swing must be 
restricted to the portion of the slope 
which is effectively straight. Since this 
portion is very short, the voltage de- 
veloped is low. Because of these limita- 
tions, this circuit is not commonly used 
but it serves to illustrate the principle. 

The faults of the simple circuit are 
overcome in a push-pull arrangement, 
sometimes called a discriminator cir- 
cuit, such as that shown in Fig. 53. Be- 
cause of the phase relationships between 
the primary and each half of the second- 
ary of the input transformer (each half 
of the secondary is connected in series 
with the primary through capacitor C;), 
the rf voltages applied to the diodes be- 
come unequal as the rf signal swings 
from the resonant frequency in each 
direction. 

Since the swing occurs at audio 
frequencies (determined by the af modu- 
lation), the voltage developed across the 
diode load resistors, R: and R2 connected 
in series, varies at audio frequencies. The 
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output voltage depends on the difference 
in amplitude of the voltages developed 
across Ri and Ro. These voltages are 
equal and of opposite sign when the rf 
carrier is not modulated and the output 
is, therefore, zero. When modulation is 
applied, the output voltage varies as 
indicated in Fig. 54. 

Because this type of FM detector is 
sensitive to amplitude variations in the 
rf carrier, a limiter stage is frequently 
used to remove most of the amplitude 
modulation from the carrier. (See Lim- 
iters under Amplification. ) 

Another form of detector for fre- 
quency-modulated waves is called aratio 
detector. This FM detector, unlike the 
previous one which responds to a differ- 


encein voltage, responds only to changes 
in the ratio of the voltage across two 
diodes and is, therefore, insensitive to 
changes in the differences in the voltages 
+ 
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due to amplitude modulation of the rf 
carrier. 

The basic ratio detector is given in 
Fig. 55. The plate load for the final if 
amplifier stage is the parallel resonant 
circuit consisting of C: and the primary 
transformer T. The tuning and coupling 
of the transformer is practically the 
same as in the previous circuit and, 
therefore, the rf voltages applied to the 
diodes depend upon how much the rf 
signal swings from the resonant fre- 
quency in each direction. At this point 
the similarity ends. 

Diode 1, Rs, and diode 2 complete a 
series circuit fed by the secondary of the 
transformer T. The two diodes are con- 
nected in series so that they conduct on 
the same rf half-cycle. The rectified cur- 
rent through R» causes a negative volt- 
age to appear at the plate of diode 1. 
Because C, is large, this negative voltage 
at the plate of diode 1 remains constant 
even at the lowest audio frequencies to 
be reproduced. 

The rectified voltage across Cs; is 
proportional to the voltage across diode 


RCA Receiving Tube Manual 


DIODE 2 


diodes differ according to the instan- 
taneous frequency of the carrier, the 
voltages across C3 and Cy, differ propor- 
tionately, the voltage across C3; being 
the larger of the two voltages at carrier 
frequencies below the intermediate fre- 


’ quency and the smaller at frequencies 


above the intermediate frequency. 

These voltages across C3 and C, are 
additive and their sum is fixed by the 
constant voltage across C,. Therefore, 
while the ratio of these voltages varies 
at an audio rate, their sum is always 
constant. The voltage across Cy, varies 
at an audio rate when a frequency- 
modulated rf carrier is applied to the 
ratio detector; this audio voltage is ex- 
tracted and fed to the audio amplifier. 
For a complete circuit utilizing this type 
of detector, refer to the CIRCUIT 
SECTION. 


Automatic Volume or Gain Control 


The chief purposes of automatic 
volume control (ave) or automatic gain 
control (age) in a radio or television 
receiver are to prevent fluctuations in 
loudspeaker volume or picture bright- 
ness when the audio or video signal at 
the antenna is fading in and out. 

An automatic volume control cir- 
cuit regulates the receiver rf and if gain 
so that this gain is less for a strong signal 
than for a weak signal. In this way, 
when the signal strength at the antenna 
changes, the ave circuit reduces the re- 
sultant change in the voltage output of 
the last if stage and consequently re- 
duces the change in the speaker output 
volume. 

The ave circuit reduces the rf and if 
gain for a strong signal usually by in- 
creasing the negative bias of the rf, if, 
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1, and the rectified voltage across C, is 
proportional to the voltage across diode 
2. Since the voltages across the two 


and frequency-mixer stages when the 
signal increases. A simple ave circuit is 
shown in Fig. 56. On each positive half- 
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cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 
Because of the flow of diode current 
through Ri, thereis a voltage drop across 
R: which makes the left end of R: nega- 
tive with respect to ground. This voltage 
drop across R, is applied, through the 
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filter R. and C, as negative bias on the 
grids of the preceding stages. When the 
signal strength at the antenna increases, 
therefore, the signal applied to the ave 
diode increases, the voltage drop across 
Ri increases, the negative bias voltage 
applied to the rf and if stages increases, 
and the gain of the rf and if stages is de- 
creased. Thus the increase in signal 
strength at the antenna does not pro- 
duce as much increase in the output of 
the last if stage as it would produce 
without ave. 

When the signal strength at the 
antenna decreases from a previous steady 
value, the ave circuit acts, of course, in 
the reverse direction, applying less nega- 
tive bias, permitting the rf and if gain 
to increase, and thus reducing the de- 
crease in the signal output of the last 
if stage. In this way, when the signal 
strength at the antenna changes, the ave 
circuit acts to reduce change in the out- 
put of the last if stage, and thus acts to 
reduce change in loudspeaker volume. 

The filter, C and R., prevents the 
ave voltage from varying at audio fre- 
quency. The filter is necessary because 
the voltage drop across Ri: varies with 
the modulation of the carrier being re- 
ceived. If ave voltage were taken directly 
from R: without filtering, the audio 
variations in ave voltage would vary the 
receiver gain so as to smooth out the 
modulation of the carrier. To avoid this 
effect, the avc voltage is taken from the 
capacitor C. Because of the resistance 
R, in series with C, the capacitor C can 
charge and discharge at only a compara- 
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tively slow rate. The ave voltage there- 
fore cannot vary at frequencies as high 
as the audio range but can vary at fre- 
quencies high enough to compensate for 
most fading. Thus the filter permits the 
ave circuit to smooth out variations in 
signal due to fading, but prevents the 
circuit from smoothing out audio modu- 
lation. 

It will be seen that an ave circuit 
and a diode-detector circuit are much 
alike. It is therefore convenient in a re- 
ceiver to combine the detector and the 
ave diode in a single stage. Examples of 
how these functions are combined in 
receivers are shown in CIRCUIT 
SECTION. 

In the circuit shown in Fig. 56, a 
certain amount of ave negative bias is 
applied to the preceding stages on a 
weak signal. Since it may be desirable 
to maintain the receiver rf and if gain 
at the maximum possible vaiue for a 
weak signal, ave circuits are designed in 
some cases to apply no ave bias until the 
signal strength exceeds a certain value. 
These ave circuits are known as delayed 
ave or dave circuits. 

A dave circuit is shown in. Fig. 57. 
In this circuit, the diode section D; of 
the 6H6 acts as detector and ave diode. 
R: is the diode load resistor and R,. and 
C, are the ave filter. Because the cathode 
of diode D, is returned through a fixed 
supply of —3 volts to the cathode of Du,, a 
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de current flows through R: and R; in 
series with D.. The voltage drop caused 
by this current places the avec lead at 
approximately —3 volts (less the negligi- 
ble drop through D.). When the average 
amplitude of the rectified signal devel- 
oped across R: does not exceed 3 volts, 
the ave lead remains at —3 volts. Hence, 
for signals not strong enough to develop 


8 volts across R:, the bias applied to the 
controlled tubes stays constant at a 
value giving high sensitivity. 

However, when the average ampli- 
tude of rectified signal voltage across R: 
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exceeds 3 volts, the plate of diode D, be- 


comes more negative than the cathode 
of D,. and current flow in diode D, ceases. 
The potential of the avec lead is then con- 
trolled by the voltage developed across 
Ri. Therefore, with further increase in 
signal strength, the ave circuit applies 
an increasing ave bias voltage to the 
controlled stages. In this way, the cir- 
cuit regulates the receiver gain for 
strong signals, but permits the gain to 
stay constant at a maximum value for 
weak signals. 

It can be seen in Fig. 57 that a por- 
tion of the -8 volts delay voltage is 
applied to the plate of the detector 
diode D,, this portion being approxi- 
mately equal to R:/(R:i + Re) times -3 
volts. Hence, with the circuit constants 
as shown, the detector plate is made 
negative with respect to its cathode by 
approximately one-half volt. However, 
this voltage does not interfere with de- 
tection because it is not large enough to 
prevent current flow in the tube. 

Automatic gain control (age) com- 
pensates for fluctuations in rf picture 
carrier amplitude. The peak carrier level 
rather than the average carrier level is 
controlled by the age voltage because 
the peaks of the sync pulses are fixed 
when inserted on a fixed carrier level. 
The peak carrier level may be determined 
by measurement of the peaks of the 
sync pulses at the output of the video 
detector. 

A conventional age circuit, such as 
that shown in Fig. 58, consists of a diode 
detector circuit and an RC filter. The 
time constant of the detector circuit is 
made large enough to prevent the pic- 
ture content from influencing the mag- 
nitude of the age voltage. The output 
voltage (age voltage) is equal to the 
peak value of the incoming signal. 

The diode detector receives the in- 
coming signal from the last if stage of 
the television receiver through the ca- 
pacitor C,. The resistor Ri provides the 
load for the diode. The diode conducts 
only when its plate is driven positive 
with respect to its cathode. Electrons 
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then flow from the cathode to the plate 
and thence into capacitor C:, where the 
negative charge is stored. Because of the 
low impedance offered by the diode dur- 
ing conduction, C: charges up to the 
value of the peak applied voltage. 
During the negative excursion of 
the signal, the diode does not conduct, 
and C, discharges through resistor Ri. 
Because of the large time constant of 
R:C:, however, only a small percentage 
of the voltage across C: is lost during the 
interval between horizontal sync pulses. 
During succeeding positive cycles, the 
incoming signal must overcome the neg- 
ative charge stored in C: before the diode 
conducts, and plate current flows only 
at the peak of each positive cycle. The 
voltage across Ci, therefore, is deter- 
mined by the level of the peaks of the 
positive cycles, or the sync pulses. 
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The negative voltage developed 
across resistor R: by the sync pulses is 
filtered by resistor R. and capacitor C. 
to remove the 15,750-cycle ripple of the 
horizontal sync pulse. The de output is 
then fed to the if and rf amplifiers as an 
age voltage. 

This age system may be expanded 
to include amplification of the agc signal 
before detection of the peak level, or 
amplification of the de output, or both. 
A direct-coupled amplifier must be used 
for amplification of the de signal. The 
addition of amplification makes the sys- 
tem more sensitive to changes in carrier 
level. 

- A “keyed” age system such as that 
shown in Fig. 59 is used to eliminate flut- 
ter and to improve noise immunity in 
weak signal areas. This system provides 
more rapid action than the conventional 
age circuits because the filter circuit can 
employ lower capacitance and resistance 
values. 

In the keyed age system, the nega- 
tive output of the video detector is fed 
directly to the grid No.1 of the first 
video amplifier. The positive output of 
the video amplifier is, in turn, fed di- 


rectly to the grid No.1 of the keyed age 
amplifier. The video stage increases the 
gain of the age system and, in addition, 
provides noise clipping. The plate volt- 
age for the age amplifier is a positive 
pulse obtained from a small winding on 
the horizontal output transformer which 
is in phase with the horizontal sync pulse 
obtained from the video amplifier. The 
polarity of this pulse is such that the 
plate of the age amplifier tube is positive 
during the retrace time. The tube is 
biased so that current flows only when 
the grid No.1 and the plate are driven 
positive simultaneously. The amount of 
current flow depends on the grid-No.1 
potential during the pulse. These pulses 
are smoothed out in the RC network in 
the plate circuit (RiC:). Because the de 
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voltage developed across R: is negative, 
it is suitable for application to the grids 
of the rf and if tubes as an agc voltage. 


Tuning Indication With 
Electron-Ray Tubes 


Electron-ray tubes are designed to 
indicate visually by means of a fluores- 
cent target the effects of a change in 
controlling voltage. One application of 
them is as tuning indicators in radio 
receivers. Types such as the 6U5, 6E5, 
and the 6AB5/6N5 contain two main 
parts: (1) a triode which operates as a de 
amplifier and (2) an electron-ray indi- 
eator which is located in the bulb as 
shown in Fig. 60. The target is operated 
at a positive voltage and, therefore, at- 
tracts electrons from the cathode. When 
the electrons strike the target they pro- 
duce a glow on the fluorescent coating 
of the target. Under these conditions, 
the target appears as a ring of light. 

A ray-control electrode is mounted 
between the cathode and target. When 
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the potential of this electrode is less posi- 
tive than the target, electrons flowing to 
the target are repelled by the electro- 
static field of the electrode, and do not 
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reach that portion of the target behind 
the electrode. Because the target does 
not glow where it is shielded from elec- 
trons, the control electrode casts a 
shadow on the glowing target. The ex- 
tent of this shadow varies from approx- 
imately 100° of the target when the con- 
trol electrode is much more negative 
than the target to 0° when the control 
electrode is at approximately the same 
potential as the target. 

In the application of the electron- 
ray tube, the potential of the control 
electrode is. determined by the voltage 
on the grid of the triode section, as can 
be seen in Fig. 61. The flow of the triode 
plate current through resistor R produces 
a voltage drop which determines the po- 
tential of the control electrode. When 
the voltage of the triode grid changes in 
the positive direction, plate current in- 
creases, the potential of the control elec- 
trode goes down because of the increased 
drop across R, and the shadow angle 
widens. When the potential of the triode 
grid changes in the negative direction, 
the shadow angle narrows. 

Another type of indicator tube is 
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the 6AF6-G. This tube contains only an 
indicator unit but employs two ray-con- 
trol electrodes mounted on opposite sides 
of the cathode and connected to indi- 


vidual base pins. It employs an external 
de amplifier. (See Fig. 62.) Thus, two 
symmetrically opposite shadow angles 
may be obtained by connecting the two 
ray-control electrodes together; or, two 


unlike patterns may be obtained by in-- 


dividual connection of each ray-control 
electrode to its respective amplifier. 

In radio receivers, ave voltage is 
applied to the grid of the de amplifier. 
Because ave voltage is at maximum 
when the set is tuned to give maximum 
response to a station, the shadow angle 
is at minimum when the receiver is 
tuned to resonance with the desired 
station. 

The choice between electron-ray 
tubes depends on the ave characteristic 
of the receiver. The 6E5 contains a 
sharp-cutoff triode which closes the 
shadow angle on a comparatively low 
value of ave voltage. The 6AB5/6N5 
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and 6U5 each have a remote-cutoff tri- 
ode which closes the shadow on a larger 
value of ave voltage than the 6E5. The 
6AF6-G may be used in conjunction 
with de amplifier tubes having either 
remote- or sharp-cutoff characteristics. 


Oscillation 


As an oscillator, an electron tube 
can be employed to generate a continu- 
ously alternating voltage. In present- 
day radio broadcast receivers, this ap- 
plication is limited practically to super- 
heterodyne receivers for supplying the 
heterodyning frequency. Several circuits 
(represented in Figs. 63 and 64) may be 
utilized, but they all depend on feeding 
more energy from the plate circuit to the 
grid circuit than is required to equal the 
power loss in the grid circuit. Feedback 
may be produced by electrostatic or 
electromagnetic coupling between the 
grid and plate circuits. When sufficient 
energy is fed back to more than compen- 
sate for the loss in the grid circuit, the 
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tube will oscillate. The action consists 
of regular surges of power between the 
plate and the grid circuit at a frequency 
dependent on the circuit constants of 


Fig. 63 


inductance and capacitance. By proper 
choice of these values, the frequency 
may be adjusted over a very wide range. 


Multivibrators 

Relaxation oscillators, which are 
widely used in present-day electronic 
equipment, are used to produce non- 
sinusoidal waveshapes such as rectangu- 
lar and sawtooth pulses. Probably the 
most common relaxation oscillator is the 
multivibrator, which may be considered 
as a two-stage resistance-coupled ampli- 
fier in which the output of each tube is 
coupled into the input of the other tube. 

Fig. 65 is a basic multivibrator cir- 
cuit of the free-running type. In this cir- 
cuit, oscillations are maintained by the 
alternate shifting of conduction from 
one tube to the other. The cycle usually 
starts with one tube, V:, at zero bias, 
and the other, V2, at cutoff or beyond. 
At this point, the capacitor Ciis charged 
sufficiently to cut off V2. C: then begins 
to discharge through the resistor Ru, and 
the voltage on the grid of V, rises until 
V; begins to conduct. The voltage on the 
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plate of V. then decreases, causing V: to 
conduct less and less. At the same time, 
the plate voltage of V.: begins to rise, 
causing V, to conduct still more heavily. 


Because of the amplification, this cumu- 
lative effect builds up extremely fast, 
and conduction switches from V: to V2 
within a few microseconds, depending 
on the circuit components. 

In this circuit, therefore, conduc- 
tion switches from V: to V2 over the 
interval during which C; discharges 
from the voltage across R, to the cutoff 
voltage for V2. The actual transfer of 
conduction does not occur until cutoff 
is reached. Conduction switches back to 
V. through a similar process to complete 
the cycle. The plate waveform is essen- 
tially rectangular in shape, and may be 
adjusted as to symmetry, frequency, 
and amplitude by proper choice of cir- 
cuit constants, tubes, and voltages. 

Although this type of multivibrator 
is free-running, it may be triggered by 
pulses of agiven amplitudeand frequency 
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‘Fig. 65 

to provide a frequency-stabilized out- 
put. Multivibrator circuits may also be 
designed so that they are not free-run- 
ning, but must be triggered externally 
to shift conduction from one tube to the 
other. Depending on the type of circuit, 
conduction may shift back to the first 
tube after a given time interval, or the 
second tube may continue conducting 
until another trigger signal is applied. 


Synchroguide Circuits 

The “‘synchroguide”’ is a controlled 
type of oscillator used in television re- 
ceivers to generate and control the syn- 
chronized sawtooth voltage necessury for 
adequate line- or horizontal-frequency 
scanning. A simplified synchroguide cir- 
cuit is shown in Fig. 66. This circuit pro- 
vides stable, noise-free control of a block- 
ing oscillator which generates a horizon- 
tal-frequency signal. It permits com- 
parison of the received sync pulses and 
the generated sawtooth voltages so that 
properly locked-in horizontal scanning 
results. 
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The triode V2 in Fig. 66 is a conven- 
tional blocking oscillator which enables 
a sawtooth voltage to be developed 


Fig. 66 


across the capacitor C2. A portion of this 
sawtooth is fed back to the grid of the 
control tube, V:.The positive sync pulses 
are also applied to the grid of V:. The 
waveforms shown in Fig. 67 illustrate 
the sawtooth and sync pulses (A and B) 
and their proper “in-syne’’ combination 
(C). The sync pulse occurs partly during 
the portion of the sawtooth voltage in 
which the triode V: draws current. Any 
shift in syne pulse as it is superimposed 
on the sawtooth, therefore, will affect 


- the amount of conduction of the control 


AT 


tube. A change in control-tube conduc- 
tion ultimately affects the bias on the 
oscillator-tube grid by changing the 
voltage to which the capacitor C, in the 
cathode circuit may charge. An increase 
in the positive bias increases the fre- 
quency of oscillation. 

For example, waveform ie in Siig: 
67 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync-pulses. The 
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widening of the pulse which occurs at 
the corner of the sawtooth waveform 
allows the control tube to conduct more 
current and, consequently, allows the 
capacitor C: to charge to a higher volt- 


age. This increased reference voltage is, 
in turn, fed to the oscillator (V.) grid 
through the voltage divider (RiR») and 
increases the positive bias.The increased 
bias then speeds up the frequency of 
oscillations until proper synchronization 
results. 


Deflection Circuits 
Vertical Output Circuits 

A modified multivibrator in which 
the vertical output tube is part of the 
oscillator circuit is used in the vertical 
deflection stage of many television re- 
ceivers. This stage supplies the deflec- 
tion energy required for vertical deflec- 
tion of the picture-tube beam. A simpli- 
fied combined vertical-oscillator-output 
stage is shown in Fig. 68. Waveshapes at 
critical points of the circuit are included 
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damping, and lengthened retrace time. 
However, the grid voltage is made suffi- 
ciently negative during retrace to keep 
the tube close to cutoff, as described 
below. 

The frequency, and the relative de- 
‘viation of the positive and negative por- 
tions of each cycle, are dependent on the 
values of resistors Ri and R; and the RC 
combination R;C., as explained previ- 
ously in the section on multivibrators. 
The desired trapezoidal waveshape at 
the grid of V. is created by capacitor C; 
‘and resistor R». If R2 were equal to zero, 
C, would cause the grid-voltage wave- 
shape to take the form shown in Fig. 
69(a). When R, is sufficiently large, C,; 
does not discharge completely when V: 
conducts. When V; is cut off, therefore, 
the voltage on the grid of V2 immedi- 
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to illustrate the development of the de- 
sired current through the vertical out- 
put transformer and deflecting yoke. 
The current waveform through the 
deflecting yoke and output transformer 
should be a sawtooth to provide the de- 
sired deflection. The grid and plate volt- 
age waveforms of the output tube could 
also be sawtooth except for the effect of 
the inductive components in the yoke 
and transformer. The effect of these in- 
ductive components must be taken in- 
to consideration, however, particularly 
during retrace. The fast rate of current 
change during retrace time (which is 
approximately 1/15 as long as trace 
time) causes a high-voltage pulse at 
the plate which could give a trapezoi- 
dal waveshape to the plate voltage and 
cause increased plate current, excess 


ately rises to the voltage across C,. The 
resulting waveshape is shown in Fig. 
69(b). The negative-going pulse of the 
grid-voltage waveshape prevents the 
high plate pulse from causing excess 


Fig. 69 


conduction, and thereby prevents over- 
damping. 

This vertical deflection stage uti- 
lizes twin-triode tubes such as the 12BH7 
and 6CM7. The 6CM7 is particularly 
suitable for this application because it 
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incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 


Horizontal Output Circuits 


Fig. 70 shows a typical horizontal- 
output-and-deflection circuit used in tele- 
vision receivers. In addition to supplying 
the deflection energy required for hori- 
zontal deflection of the picture-tube 
beam, this circuit provides the high de 
voltage required for the ultor of the pic- 
ture tube and the “boosted” B voltage 
for other portions of the receiver. The 
horizontal-output tube is usually a beam 
power tube such as the 6BQ6-GTB/ 
6CU6 or 6CD6-GA. 

In this circuit, a sawtooth voltage 
from the horizontal-oscillator tube is ap- 
plied to the grid No.1 of the horizontal- 
output tube. When this voltage rises 
above the cutoff point of the output tube, 
the tube conducts a sawtooth of plate 
turrent which is fed through the auto- 
transformer to the horizontal-deflecting 
yoke. At the end of the horizontal-scan- 
ning cycle, which lasts for 63.4 micro- 
seconds, the sawtooth voltage on the 
grid suddenly cuts off the output tube. 
* This sudden change sets up an oscillation 
of about 50 to 70 Kc in the output cir- 
cuit, which may be considered as an in- 
ductor shunted by the stray capacitance 
of the circuit. During the first half of 
this oscillation, a positive voltage ap- 
pears across the transformer. In the sec- 
ond half of the cycle, the voltage swings 
below the plate supply voltage, and the 
damper diode conducts, damping out the 
’ oscillation. At the same time, the current 
through the deflecting yoke reverses and 
reaches its negative peak. As the damper- 
diode current decays exponentially to 
zero, the output tube begins to conduct 
again. The yoke current, therefore, is 
composed of current resulting from 
damper-diode conduction followed by 
output-tube conduction. 

When the output tube is suddenly 
cut off, the high-voltage pulse produced 
by shock excitation of the load circuit is 
increased by means of an extra winding 
on the transformer. This high-voltage 
pulse charges a high-voltage capacitor 
through the high-voltage rectifier. The 
output of this circuit is the de high- 
voltage supply for the picture tube. The 
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high-voltage rectifier also obtains its 
filament power through a separate wind- 
ing on the horizontal-output transformer. 

Current flowing through the damper 
diode charges the “boost” capacitor 
through the damper portion of the trans- 
former winding. The polarity of the 
charge on the capacitor is such that the 
voltage at the low end of the winding is 
increased above the plate supply volt- 
age, or B+. This higher voltage or 
“boost”? is used for the output-tube 
plate supply, and may also supply the 
deflection oscillators and the vertical- 
output circuit provided the current drain 
is not excessive. 
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Frequency Conversion 


Frequency conversion is used in 
superheterodyne receivers to change the 
frequency of the rf signal to an inter- 
mediate frequency. To perform this. 
change in frequency, a frequency-con- 
verting device consisting of an oscillator 
and a frequency mixer is employed. In 
such a device, shown diagrammatically 
in Fig. 71, two voltages of different fre- 
quency, the rf signal voltage and the 
voltage generated by the oscillator, are 
applied to the input of the frequency 
mixer. These voltages beat, or hetero- 
dyne, within the mixer tube to produce 
a plate current having, in addtftion to the 
frequencies of the input voltages, numer- 
ous sum and difference frequencies. 

The output circuit of the mixer 
stage is provided with a tuned circuit 
which is adjusted to select only one beat 
frequency, i.e., the frequency equal to 
the difference between the signal fre- 


quency and the oscillator frequency.The 
selected output frequency is known as 
the intermediate frequency, or if. The 
output frequency of the mixer tube is 
kept constant for all values of signal fre- 
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quency by tuning the oscillator to the 


proper frequency. 

Important advantages gained in a 
receiver by the conversion of signal] fre- 
quency to a fixed intermediate frequency 
are high selectivity with few tuning 
stages and a high, as well as stable, over- 
all gain for the receiver. 

Several methods of frequency con- 
version for superheterodyne receivers 
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are of interest. These methods are alike 
in that they employ a frequency-mixer 
tube in which plate current is varied at 
a combination frequency of the signal 
frequency and the oscillator frequency. 
These variations in plate current pro- 
duce across the tuned plate load a volt- 
age of the desired intermediate fre- 
quency. The methods differ in the types 
of tubes employed and in the means of 
supply input voltages to the mixer tube. 
A method widely used before the 
availability of tubes especially designed 
for frequency-conversion service and 
currently used in many FM, television, 
and standard broadcast receivers, em- 
ploys as mixer tube either a triode, a 
tetrode, or a pentode, in which oscillator 
voltage and signal voltage are applied to 
the same grid. In this method, coupling 
between the oscillator and mixer circuits 
is obtained by means of inductance or 
capacitance. 

A second method employs a tube 
having an oscillator and frequency mixer 
combined in the same envelope. In one 
form of such a tube, coupling between 
the two units is obtained by means of 
the electron stream within the tube. 
Because five grids are used, the tube is 
called a pentagrid converter. 

_Grids No. 1 and No. 2 and the cath- 
ode are connected to an external circuit 
to act as a triode oscillator. Grid No. 1 
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is the grid of the oscillator and grid No. 
2 is the anode. These and the cathode 
can be considered as a composite cath- 
ode which supplies to the rest of the 
tube an electron stream that varies at 
the oscillator frequency. 

This varying electron stream is fur- 
ther controlled by the rf signal voltage 
on grid No. 4. Thus, the variations in 
plate current are due to the combination 
of the oscillator and the signal frequen- 
cies. The purpose of grids No. 3 and No. 
5, which are connected together within 
the tube, is to accelerate the electron 
stream and to shield grid No. 4 electro- 
statically from the other electrodes. 

Pentagrid-converter tubes of this 
design are good frequency-converting 
devices at medium frequencies. How- 
ever, their performance is better at the 
lower frequencies because the output of 
the oscillator drops off as the frequency 
is raised and because certain undesirable 
effects produced by interaction between 
oscillator and signal sections of the tube 
increase with frequency. 

To minimize these effects, several 
of the pentagrid-converter tubes are de- 
signed so that no electrode functions 
alone as the oscillator anode. In these ~ 
tubes, grid No. 1 functions as the oscil- 
lator grid, and grid No. 2 is connected 
within the tube to the screen grid (grid 
No. 4). The combined two grids, Nos. 2 
and 4, shield the signal grid (grid No. 3) 
and act as the composite anode of the 
oscillator triode. Grid No. 5 acts as the 
suppressor grid. 

Converter tubes of this type are de- 
signed so that the space charge around 
the cathode is unaffected by electrons 
from the signal grid. Furthermore, the 
electrostatic field of the signal grid also 
has little effect on the space charge. The 
result is that rf voltage on the signal 
grid produces little effect on the cathode 
current. There is, therefore, little detun- 
ing of the oscillator by ave bias because 
changes in avec bias produce little change 
in oscillator transconductance or in the 
input capacitance of grid No. 1. 

Examples of the pentagrid conver- 
ters discussed in the preceding para- 
graph are thesingle-ended types 1R5 and 
6BE6. A schematic diagram illustrating 
the use of the 6BE6 with self-excitation 
is given in Fig. 72; the 6BE6 may also 


be used with separate excitation. A com- 
plete circuit is shown in the CIRCUIT 
SECTION. 

Another method of frequency con- 
version utilizes a separate oscillator hav- 
ing its grid connected to the No. 1 grid 
of a mixer hexode. The cathode, triode 
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grid, and triode plate form the oscillator 
unit of the tube. The cathode, hexode 
mixer grid (grid No.1)hexodescreen grids 
(grids Nos. 2 and 4), hexode signal grid 
(grid No. 3), and hexode plate constitute 
the mixer unit. The internal shields are 
connected to the shell of the tube and 
act as a suppressor grid for the hexode 
unit. 

The action of this tube in convert- 
ing a radio-frequency signal to an inter- 
mediate frequency depends on (1) the 
generation of a local frequency by the 
triode unit, (2) the transferring of this 
frequency to the hexode grid No. 1, and 
(3) the mixing in the hexode unit of this 
frequency with that of the rf signal ap- 
plied to the hexode grid No. 3. The tube 
is not critical to changes in oscillator- 
plate voltage or signal-grid bias and, 
therefore, finds important use in all- 
wave receivers to minimize frequency- 
shift effects at the higher frequencies. 

A further method of frequency con- 
version employs a tube called a penta- 
grid mixer. This type has two independ- 
ent control grids and is used with a 
separate oscillator tube. RF signal volt- 
age is applied to one of the control grids 
and oscillator voltage is applied to the 
other. It follows, therefore, that the 
variations in plate current are due to 
the combination of the oscillator and 
signal frequencies. 

The tube contains a heater-cathode, 
five grids, and a plate. Grids Nos. 1 and 
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3 are control grids. The rf signal voltage 
is applied to grid No. 1. This grid has a 
remote-cutoff characteristic and is suited 
for control by ave bias voltage. The 
oscillator voltage is applied to grid No. 
3. This grid has a sharp-cutoff character- 
istic and produces a comparatively large 
effect on plate current for asmall amount 
of oscillator voltage. Grids Nos. 2 and 4 
are connected together within the tube. 
They accelerate the electron stream and 
shield grid No. 8 electrostatically from 
the other electrodes. Grid No. 5, con- 
nected within the tube to the cathode, 
functions similarly to the suppressor 
grid in a pentode. 

In the converter or mixer stage of a 
television receiver, stable oscillator oper- 
ation is most readily obtained when 
separate tubes or tube sections are used 
for the oscillator and mixer functions. A 
typical television mixer-oscillator circuit 
is shown in Fig. 73. In such circuits, the 
oscillator voltage is applied to the mixer 
grid by inductive coupling, capacitive 
coupling, or a combination of the two. 
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Tubes containing electrically independ- 
ent oscillator and mixer units in the 
same envelope, such as the 6U8 and 
6X8, are designed especially for this 
application. 


Automatic Frequency Control 


An automatic frequency control 
(afc) circuit provides a means of correct- 
ing automatically the intermediate fre- 
quency of a superheterodyne receiver 
when, for any reason, it drifts from the 
frequency to which the if stages are 
tuned. This correction is made by ad- 
justing the frequency of the oscillator. 
Such a circuit will automatically com- 
pensate for slight changes in rf carrier or 
oscillator frequency as well as for inac- 
curate manual or push-button tuning. 

An afe system requires two sections: 
a frequency detector and a variable re- 
actance. The detector section may be 


essentially the same as the FM detector 
illustrated in Fig. 53 and discussed un- 
der Detection. In the afc system, how- 
ever, the output is a de control voltage, 
the magnitude of which is proportional 


to the amount of frequency shift. This 


de control voltage is used to control the 
grid bias of an electron tube which com- 
prises the variable reactance section 
(Fig. 74). . 
The plate current of the reactance 
tube is shunted across the oscillator tank 
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circuit. Because the plate current and 
plate voltage of the reactance tube are 
almost 90° out of phase, the control tube 
affects the tank circuit in the same man- 
ner as a reactance. The grid bias of the 
tube determines the magnitude of the 
effective reactance and, consequently, 
a control of this grid bias can be used to 
control the oscillator frequency. 

Automatic frequency control is also 
used in television receivers to keep the 
horizontal oscillator in step with the 
horizontal-scanning frequency (15,750 
cps) at the transmitter. A widely used 
horizontal afe circuit is shown in Fig. 75. 
This circuit, which is often referred to 
as a balanced-phase-detector or phase- 
discriminator circuit, is usually em- 
ployed to control the frequency of a 
multivibrator-type horizontal-oscillator 
circuit. The 6AL5 detector supplies a de 
control voltage to the grid of the hori- 
zontal-oscillator tube which counteracts 
changes in its operating frequency. The 
magnitude and polarity of the control 
voltages are determined by phase rela- 
tionships in the afe circuit at a given 
moment. 

The horizontal syne pulses obtained 
from the sync-separator circuit are fed 
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through a single-triode phase-inverter or 
phase-splitter circuit to the two diode 
units of the 6AL5. Because of the action 
of the phase-inverter circuit, the signals 
applied to the two diode units are equal 
in amplitude but 180 degrees out of 
phase. A reference sawtooth voltage ob- 
tained from the horizontal output cir- 
cuit is also applied simultaneously to 
both units. Any change in the oscillator 
frequency alters the phase relationship 
between the reference sawtooth and the 
incoming horizontal sync pulses, causing 
one diode unit of the 6AL5 to conduct 
more heavily than the other, and thus 
producing a correction signal. The sys- 
tem remains balanced at all times, there- 
fore, because momentary changes in 
oscillator frequency are instantaneously 
corrected by the action of the control 
voltage. 

The diode units of the 6AL5 are 
biased so that conduction takes place 
only during the tips of the sync puises. 
The relative position of the sync pulses 
on the retrace portion of the sawtooth 
waveform at any given instant deter- 
mines which diode unit conducts more 
heavily, and thereby establishes the 
magnitude and polarity of the control 
voltage. The network between the diode 
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units and the grid of the horizontal-oscil- 
lator tube is essentially a low-pass filter 
which prevents the horizontal sync pulses 
from affecting the horizontal-oscillator 
performance. 


Electron Tube Installation 


The installation of electron tubes 
requires care if high-quality performance 
is to be obtained from the associated 
circuits. Installation suggestions and 
precautions which are generally com- 
mon to all types of tubes are covered in 
this section. Careful observance of these 
suggestions will do much to help the ex- 
perimenter and electronic technician ob- 
tain the full performance capabilities of 
radio tubes and circuits. Additional per- 
tinent information is given under each 
tube type and in the CIRCUIT SEC- 
TION. 


Filament and Heater Power Supply 


The design of electron tubes allows 
for some variation in the voltage and 
current supplied to the filament or heater, 
but most satisfactory results are obtained 
from operation at the rated values. When 
the voltage is low, the temperature of 
the cathode is below normal, with the 
result that electron emission is limited. 
The limited emission may cause unsatis- 
factory operation and reduced tube life. 
On the other hand, high cathode voltage 
may cause rapid evaporation of cathode 
material and shorten tube life. 

To insure proper tube operation, it 
is important that the filament or heater 
voltage be checked at the socket termi- 
nals by means of a high-resistance volt- 
meter while the equipment is in opera- 
tion. In the case of series operation of 
heaters or filaments, correct adjustment 
can be checked by means of an ammeter 
in the heater or filament circuit. 

The filament or heater voltage sup- 
ply may be a direct-current source (a 
battery or a de power line) or an alter- 
nating-current power line, depending on 
the type of service and type of tube. 
Frequently, a resistor (either variable 
or fixed) is used with a de supply to per- 
mit compensation for battery voltage 
variations or to adjust the tube voltage 
at the socket terminals to the correct 
value. Ordinarily, a step-down trans- 
former is used with an ac supply to pro- 
vide the proper filament or heater volt- 
age. Receivers intended for operation on 
both de and ac power lines have the 
heaters connected in series with a suit- 
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able resistor and supplied directly from 
the power line. 

DC filament or heater operation 
should be considered on the basis of the 
source of power. In the case of the bat- 
tery supply for the 1.4-volt filament 
tubes, it is unnecessary to use a voltage- 
dropping resistor in series with the fila- 
ment and a single dry-cell; the filaments 
of these tubes are designed to operate 
satisfactorily over the range of voltage 
variations that normally occur during 
the life of a dry-cell. Likewise, no series 
resistor is required when the 1.25-volt 
filamentsubminiatures areoperated from 
a single 1.5-volt flashlight-type dry-cell, 
when the 2-volt filament type tubes are 
operated from a single storage cell, or 
when the 6.3-volt series are operated 
from a 6-volt storage battery. 

In the case of dry-battery supply 
for 2-volt filament tubes, a variable re- 
sistor in series with the filament and the 
battery is required to compensate for 
battery variations. Turning the set on 
and off by means of the rheostat is ad- 
vised to prevent over-voltage conditions 
after an off-period because the voltage of 
dry-cells rises during off-periods. 

In the case of storage-battery sup- 
ply, air-cell-battery supply, or de power 
supply, a non-adjustable resistor of suit- 
able value may be used. It is wel! to 
check initial operating conditions, and 
thus the resistor value, by means of a 
voltmeter or ammeter. 

The filament or heater resistor 
required when filaments and/or heaters 
are operated in parallel can be deter- 
mined easily by a simple formula de- 
rived from Ohm’s law. 


Required resistance (ohms) = 
supply volts — rated volts of tube type 
total rated filament current (amperes) 


Thus, if a receiver using two IT4’s, one 
IR5, one IU5, and one 8V4 is to be 
operated from a storage battery, the 
series resistor is equal to 2 volts (the 
voltage from a single storage cell) minus 
1.4 volts (voltage rating for these tubes) 
divided by 0.38 ampere (the sum of 
4X 0.05 ampere + 1 X 0.1 ampere), i.e., 
approximately 2 ohms. Since this resis- 


tor should be variable to allow adjust- 
ment for battery depreciation, it is ad- 
visable to obtain the next larger com- 
mercial size, although any value between 
2 and 3 ohms will be quite satisfactory. 
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Where much power is dissipated in 


the resistor, the wattage rating should 
be sufficiently large to prevent over- 
heating. The power dissipation in watts 
is equal to the voltage drop in the resis- 
tor multiplied by the total filament cur- 
rent in amperes. Thus, for the example 
above, 0.6 x 0.38 = 0.18 watt. In this 
case, the value is so small that any com- 
mercial rheostat with suitable resistance 
will be adequate. 

For the case where the heaters and / 
or filaments of several tubes are oper- 
ated in series, the resistor value is calcu- 
lated by the following formula, also de- 
rived from Ohm’s law. 


Required resistance (ohms) = 
supply volts — total rated volts of tubes 
rated amperes of tubes 


Thus, if a receiver having one 6SA7, one 
6SK7, one 6SF7, one 25L6-GT, and one 
25Z6-GT is to be operated from a 117- 
volt power line, the series resistor is 
equal to 117 volts (the supply voltage) 
minus 68.9 volts (the sum of 3 X 6.3 
volts + 2 < 25 volts) divided by 0.8 am- 
pere (current rating of these tubes), 7.e., 
approximately 160 ohms. The wattage 
dissipation in the resistor will be 117 
volts minus 68.9 volts times 0.3 ampere, 
or approximately 14.4 watts. A resistor 
having a wattage rating in excess of this 
value should be chosen. 

When the series-heater connection 
is used in ac/dc receivers, it is usually 
advisable to arrange the heaters in the 
circuit so that the tubes most sensitive 
to hum disturbances are at or near the 
ground potential of the circuit. This ar- 
rangement reduces the amount of ac 
voltage between the heaters and cath- 
odes of these tubes and minimizes the 
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hum output of the receiver. The order 
of heater connection, by tube function, 
from chassis to the rectifier-cathode side 
of the ac line is shown in Fig. 76. 

AC filament or heater operation 
should be considered on the basis of 
either a parallel or a series arrangement 
of filaments and/or heaters. In the case 
of the parallel arrangement, a step-down 
transformer is employed. Precautions 
should be taken to see that the line volt- 
age is the same as that for which the 
primary of the transformer is designed. 
The line voltage may be determined by 
measurement with an ac voltmeter 
(0-150 volts). 

If the line voltage measures in ex- 
cess of that for which the transformer is 
designed, a resistor should be placed in 
series with the primary to reduce the 
line voltage to the rated value of the 
transformer primary. Unless this is done, 
the excess input voltage will cause pro- 
portionally excessive voltage to be ap- 
plied to the tubes. Any electron tube 
may be damaged or made inoperative by 
excessive operating voltages. 

If the line voltage is consistently 
below that for which the primary of the 
transformer is designed, it may be nec- 
essary to install a booster transformer 
between the ac outlet and thetransformer 
primary. Before such a transformer is in- 
stalled, the ac line fluctuations should be 
very carefully noted. Some radio sets are 
equipped with a line-voltage switch 
which permits adjustment of the power 
transformer primary to the line voltage. 
When this switch is properly adjusted, 
the series-resistor or booster-transformer 
method of controlling line voltage is 
seldom required. 

In the case of the series arrange- 
ments of filaments and/or heaters, a 
voltage-dropping resistance in series with 
the heaters and the supply line is usually 
required. This resistance should be of 
such value that, for normal line voltage, 
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tubes will operate at their rated heater 
or filament current. The method for cal- 
culating the resistor value is given above. 

When the filaments of battery-type 
tubes are connected in series, the total 
filament current is the sum of the cur- 
rent due to the filament supply and the 
plate and grid-No.2 currents (cathode 
current) returning to B(—) through the 
tube filaments. Consequently, in a series 
filament string it is necessary to add 
shunt resistors across each filament sec- 
tion to bypass this cathode current in 
order to maintain the filament voltage 
at its rated value. 


Heater-to-Cathode Connection 


The cathodes of heater-type tubes, 
when operated from ac, should be con- 
nected to the mid-tap on the heater sup- 
ply winding, to the mid-tap of a 50-ohm 
(approximate) resistor shunted across 
the winding, or to one end of the heater 
supply winding depending on circuit re- 
quirements. If none of these methods is 
used, it is important to keep the heater- 
cathode voltage within the ratings given 
in the TUBE TYPES SECTION. 

Hum from ac-operated heater tubes 
used in high-gain audio amplifiers may 
frequently be reduced to a negligible 
value by employing a 15- to 40-volt bias 
between the heater and cathode elements 
of the tubes. The bias should be con- 
nected so that the tube heater is positive 
with respect to its cathode. Such bias 
can be obtained from the regular plate- 
supply rectifier of the amplifier. 

If a large resistor is used between 
heater and cathode, it should be by- 
passed by a suitable capacitor or ob- 
jectionable hum may develop. The hum 
is due to the fact that even a minute 
pulsating leakage current flowing be- 
tween the heater and cathode will de- 
velop a small voltage across any re- 
sistance in the circuit. This hum voltage 
is amplified by succeeding stages. 


Plate Voltage Supply 


The plate voltage for electron tubes 
is obtained from batteries, rectifiers, 
direct-current power lines, and small 
local generators. The maximum plate- 
voltage value for any tube type should 
not be exceeded if most satisfactory per- 
formance is to be obtained. Plate volt- 
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age should not be applied to a tube un- 
less the corresponding recommended 
voltage is also supplied to the grid. 

It is recommended that the primary 
circuit of the power transformer be fused 
to protect the rectifier tube(s), the power 
transformer, filter capacitor, and chokes 
in case a rectifier tube fails. 


Grid Voltage Supply 


The recommended grid voltages for 
different operating conditions have been 
carefully determined to give the most 
satisfactory performance. Grid voltage 
may be obtained from a fixed source 
such as a separate C-battery or a tap on 
the voltage divider of the high-voltage 
de supply, from the voltage drop across 
a resistor in the cathode circuit, or from 
the voltage drop across a resistor in the 
grid, circuit. The first method is called 
“fixed bias’’; the second is called ‘“‘cath- 
ode bias” or “self bias’; the third is 
called ‘‘grid-resistor bias’? and is some- 
times incorrectly referred to in receiving- 
tube practice as “‘zero-bias operation.”’ 

In any case, the object is to make 
the grid negative with respect to the 
cathode by the specified voltage. When: 
a C-battery is used, the negative termi- 
nal is connected to the grid return and 
the positive terminal is connected to the 
negative filament socket terminal, or to 
the cathode terminal if the tube is of the 
heater-cathode type. If the filament is 
supplied with alternating current, this 
connection is usually made to the cen- 
ter-tap of a low resistance (20-50 ohms) 
shunted across the filament terminals. 
This method reduces hum disturbances 
caused by the ac supply. If bias voltages 
are obtained from the voltage divider of 
a high-voltage de supply, the grid return 
is connected to a more negative tap 
than the cathode. 

The cathode-biasing method uti- 
lizes the voltage drop produced by the 
cathode current flowing through a re- 
sistor connected between the cathode 
and the negative terminal of the B-sup- 
ply. (See Fig. 77.) The cathode current 
is, of course, equal to the plate current 
in the case of a triode, or to the sum of 
the plate and grid-No.2 currents in the 
case of a tetrode, pentode, or beam 
power tube. Because the voltage drop 
along the resistance is increasingly nega- 


tive with respect to the cathode, the re- 
quired negative grid-bias voltage can be 
obtained by connecting the grid return 
to the negative end of the resistance. 
The value of the resistance for 
cathode-biasing a single tube can be de- 
termined from the following formula: 


Resistance (ohms) = 
desired grid-bias voltage * 1000 
rated cathode current in milliamperes 


Thus, the resistance required to produce 
9 volts bias for a triode which operates 
at 3 milliamperes plate current is 9 X 
1000/3 = 3000 ohms. If the cathode cur- 
rent of more than one tube passes through 
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the resistor, or if the tube or tubes em- 
ploy more than three electrodes, the 
total current determines the size of the 
resistor. 

Bypassing of the cathode-bias re- 
sistor depends on circuit-design require- 
ments. In rf circuits the cathode resistor 
usually is bypassed. In af circuits the use 
of an unbypassed resistor will reduce 
distortion by introducing degeneration 
into the circuit. However, the use of an 
unbypassed resistor decreases gain and 
power sensitivity. When bypassing is 
used, it is important that the bypass 
capacitor be sufficiently large to have 
negligible reactance at the lowest fre- 
quency to be amplified. 

In the case of power-output tubes 
having high transconductance such as 
the beam power tubes, it may be neces- 
sary to shunt the bias resistor with a 
small mica capacitor (approximately 
0.001,£) in order to prevent oscillations. 
The usual af bypass may or may not be 
used, depending on whether or not de- 
generation is desired. In tubes having 
high values of transconductance, such 
as the 6BA6, 6CB6, and 6AC7, input 
capacitance and input conductance 
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T=FILAMENT TRANSFORMER 
Fig. 


change appreciably with plate current. 
When such a tube having a separate 
suppressor-grid connection is used as an 
rf amplifier, these changes may be mini- 
mized by leaving a certain portion of the 
cathode-bias resistor unbypassed. In 


- order to minimize feedback when this 


method is used, the external grid-No.1- 
to-plate (wiring) capacitances should be 
kept to a minimum, the grid No.2 should 
be bypassed to ac ground, and the grid 
No.3 should be connected to ac ground. 

The use of a cathode resistor to 
obtain bias voltage is not recommended 
for amplifiers in which there is appreci- 
able shift of electrode currents with the 
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application of a signal. In such ampli- 
fiers, a separate fixed supply is recom- 
mended. 

The grid-resistor biasing method 
is also a self-bias method because it 
utilizes the voltage drop across the grid 
resistor produced by small amounts of 
grid current flowing in the grid-cathode 
circuit. This current is due to (1) an 
electromotive potential difference be- 
tween the materials comprising the grid 
and cathode and (2) grid rectification 
when the grid is driven positive. A large 
value of resistance is required in order 
to limit this current to a very small 
value and to avoid undesirable loading 
effects on the preceding stage. 

Examples of this method of bias are 
given in circuits 18-1 and 18-4 in the 
CIRCUIT SECTION. In both of these 
circuits, the audio amplifier type 1U5 or 
12AV6 has a 10-megohm resistor be- 
tween the grid and the negative filament 
or cathode to furnish the required bias 
which is usually less than 1 volt. This 
method of biasing is used principally in 
the early voltage amplifier stages (usu- 
ally employing high-mu triodes) of audio 
amplifier circuits, where the tube dissi- 
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pation will not be excessive under zero- 
signal conditions. 

A grid resistor is also used in many 
oscillator circuits for obtaining the re- 
quired bias. In these circuits, the grid 
voltage is relatively constant and its 
magnitude is usually in the order of 5 
volts or more. Consequently, the bias 
voltage is obtained only through grid 
rectification. A relatively low value of 
resistor, 0.1 megohm or less, is used. 
Oscillator circuits employing this method 
of bias are given in circuits 18-1 and 
18-4 in the CIRCUIT SECTION. 

Grid-bias variation for the rf and 
if amplifier stages is a convenient and 
frequentiy used method for controlling 
receiver volume. The variable voltage 
supplied to the grid may be obtained: 
(1) from a variable cathode resistor as 
shown in Figs. 78 and 79; (2) from a 
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Fig. 78 

bleeder circuit by means of a potentiom- 
eter as shown in Fig. 80; or (8) from a 
bleeder circuit in which the bleeder cur- 
rent is varied by a tube used for auto- 
matic volume control. The latter circuit 
is shown in Fig. 56. 

In all cases it is important that the 
control be arranged so that at no time 


Fig. 79 


will the bias be less than the recom- 
mended minimum grid-bias voltage for 
the particular tubes used. This require- 
ment can be met by providing a fixed 
stop on the potentiometer, by connecting 
a fixed resistance in series with the vari- 
able resistance, or by connecting a fixed 
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cathode resistance in series with the 
variable resistance used for regulation. 
Where receiver gain is controlled by 
grid-bias variation, it is advisable to 
have the control voltages extend over a 
wide range in order to minimize cross- 
modulation and modulation-distortion. 


B+ 


A remote-cutoff type of tube should, 
therefore, be used in the controlled 
stages. 

In most tubes employing a unipo- 
tential cathode, a positive grid current 
begins to flow when the grid is slightly 
negative and increases rapidly as the 
grid is made more positive, as shown in 
Fig. 81. The value of grid voltage at 
which positive grid current starts to flow 
is generally referred to as contact po- 
tential. Contact potential is caused by 
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Fig. 81 


the initial velocity of emission of elec- 
trons from the cathode and an electro- 
thermal effect due to the differences in 
temperature and in material composi- 
tion of the grid and the cathode. 

The value of the contact-potential 
voltage may be as high as 11% volts. If 
the operating bias of the tube is less than 
the contact potential, it is found that 
two effects are present. Direct current 
flows in the grid circuit, and the dy- 
namic input resistance of the tube may 
be relatively low. It is generally desir- 
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able to supply the tube with a value of 
bias sufficiently high so that the tube is 
not operating within the contact-poten- 
tial region. When a tube must be oper- 
ated within this region, care should be 
taken to avoid undesirable effects in the 
grid circuit due to grid current or low 
input resistance. 


Screen-Grid Voltage Supply 


The positive voltage for the screen 
grid (grid No.2) of screen-grid tubes 
may be obtained from a tap on a voltage 
divider, from a potentiometer, or from 
a series resistor connected to a high-volt- 
age source, depending on the particular 
tube type and its application. The screen- 
grid voltage for tetrodes should be ob- 
tained from a voltage divider or a poten- 
tiometer rather than through a series 
resistor from a high-voltage source be- 
cause of the characteristic screen-grid 
current variations of tetrodes. Fig. 82 
shows a tetrode with its screen-grid volt- 
age obtained from a potentiometer. 

When pentodes or beam power tubes 
are operated under conditions where a 
large shift of plate and screen-grid cur- 
rents does not take place with the appli- 
cation of the signal, the screen-grid volt- 
age may be obtained through a series 
resistor from a high-voltage source.This 
method of supply is possible because of 


O 
A- 
Fig. 82 


the high uniformity of the screen-grid 
current characteristic in pentodes and 
beam power tubes. Because the screen- 
grid voltage rises with increase in bias 
and resulting decrease in screen-grid 
current, the cutoff characteristic of a 
pentode is extended by this method of 
supply. 

This method is sometimes used to 
increase the range of signals which can 
be handled by a pentode. When used in 
resistance-coupled amplifier circuits em- 
ploying pentodes in combination with 
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the cathode-biasing method, it mini- 
mizes the need for circuit adjustments. 
Fig. 83 shows a pentode with its screen- 
grid voltage supplied through a series 
resistor. 

When power pentodes and beam 
power tubes are operated under condi- 
tions such that there is a large change 
in plate and screen-grid currents with 
the application of signal, the series- 
resistor method of obtaining screen-grid 
voltage should not be used. A change in 
screen-grid current appears as a change 


Fig. 83 


in the voltage drop across the series 
resistor in the screen-grid circuit; the 
result is a change in the power output 
and an increase in distortion. The screen- 
grid voltage should be obtained from a 
point in the plate-voltage-supply filter 
system having the correct voltage, or 
from a separate source. 

It is important to note that the 
plate valtage of tetrodes, pentodes, and 
beam power tubes should be applied be- 
fore or simultaneously with the screen- 
grid voltage. Otherwise, with voltage on 
the screen grid only, the screen-grid cur- 
rent may rise high enough to cause 
excessive screen-grid dissipation. 

Sereen-grid voltage variation for 
the rf amplifier stages has sometimes 
been used for volume control in older- 
type receivers. Reduced screen-grid volt- 
age lowers the transconductance of the 
tube and results in reduced gain per 
stage. The voltage variation is obtained 
by means of a potentiometer shunted 
across the screen-grid voltage supply. 
(See Fig..82.) When the screen-grid volt- 
age is varied, it must never exceed the 
rating of the tube. This requirement can 
be met by providing a fixed stop on the 
potentiometer. 


Shielding 
In high-frequency stages having 


high gain, the output circuit of each 
stage must be shielded from the input 
circuit of thatstage. Each high-frequency 
stage also must be shielded from the 
other high-frequency stages. Unless 
shielding is employed, undesired feed- 
back may occur and may produce many 
harmful effects on receiver performance. 

To prevent this feedback, it is a 
desirable practice to shield separately 
each unit of the high-frequency stages. 
For instance, in a superheterodyne re- 
ceiver, each if and rf coil may be mounted 
in a separate shield can. Baffle plates 
may be mounted on the ganged tuning 
capacitor to shield each section of the 
capacitor from the other section. The 
oscillator coil may be especially well 
shielded by being mounted under the 
chassis. 

The shielding precautions required 
in a receiver depend on the design of the 
receiver and the layout of the parts. In 
all receivers having high-gain high-fre- 
quency stages, it is necessary to shield 
separately each tube in high-frequency 
stages. When metal tubes, and in partic- 
ular the single-ended types, are used, 
complete shielding of each tube is pro- 
vided by the metal shell which is 
grounded through its grounding pin as 
the socket terminal. The grounding con- 
nection should be short and sturdy. 
Many modern tubes of glass construc- 
tion have internal shields, usually con- 
nected to the cathode; where present, 
these shields are indicated in the socket 
diagram. 


Dress of Circuit Leads 


At high frequencies such as are en- 
countered in FM and television receiv- 
ers, lead dress, that is, the location and 
arrangement of the leads used for con- 
nections in the receiver, is very impor- 
tant. Because even a short lead provides 
a large impedance at high frequencies, 
it is necessary to keep all high-frequency 
leads as short as possible. This precau- 
tion is especially important for ground 
connections and for all connections to 
bypass capacitors and high-frequency 
filter capacitors.The ground connections 
of plate and screen-grid bypass capaci- 
tors of each tube should be kept short 
and made directly to cathode ground. 

Particular care should be taken 
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with the lead dress of the input and out- 
put circuits of high-frequency stages so 
that the possibility of stray coupling is 
minimized. Unshielded leads connected 
to shielded components should be dressed 
close to the chassis. As the frequency in- 
creases, the need for careful lead dress 
becomes increasingly important. 

In high-gain audio amplifiers, these 
same precautions should be taken to 
minimize the possibility of self-oscil- 
lation. 


Filters 


Feedback effects also are caused in 
radio or television receivers by coupling 
between stages through common volt- 
age-supply circuits. Filters find an im- 
portant use in minimizing such effects. 
They should be placed in voltage-supply 
leads to each tube in order to return the 
signal current through a low-impedance 
path direct to the tube cathode rather 
than by way of the voltage-supply cir- 
cuit. Fig. 84 illustrates several forms of 
filter circuits. Capacitor C forms the 
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low-impedance path, while the choke or 
resistor assists in diverting the signal 
through the capacitor by offering a high 
impedance to the power-supply circuit. 
The choice between a resistor and a 
choke depends chiefly upon the permis- 
sible de voltage drop through the filter. 
In circuits where the current is small (a 
few milliamperes), resistors are practical; 
where the current is large or regulation 
important, chokes are more suitable. 
The minimum practical size of the 
capacitors may be estimated in most 
cases by the following rule: The imped- 
ance of the capacitor at the lowest fre- 


quency amplified should not be more 
than one-fifth of the impedance of the 
filter choke or resistor at that frequency. 
Better results will be obtained in special 
eases if the ratio is not more than one- 
tenth. 

Radio-frequency circuits, particu- 
larly at high frequencies, require high- 
quality capacitors. Mica or ceramic ca- 
pacitors are preferable. Where stage 
shields are employed, filters should be 
placed within the shield. 

Another important application of 
filters is to smooth the output of a recti- 
fier tube. See Rectification. A smoothing 
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filter usually consists of capacitors and 
iron-core chokes. In any filter-design 
problem, the load impedance must be 
considered as an integral part of the fil- 
ter because the load is an important 
factor in filter performance. Smoothing 
effect is obtained from the chokes be- 
cause they are in series with the load and 
offer a high impedance to the ripple volt- 
age. Smoothing effect is obtained from 
the capacitors because they are in paral- 
lel with the load and store energy on the 
voltage peaks; this energy is released on 
the voltage dips and serves to maintain 
the voltage at the load substantially 
constant. Smoothing filters are classified 
as choke-input or capacitor-input ac- 
cording to whether a choke or capacitor 
is placed next to the rectifier tube. See 
Fig. 85. 

The CIRCUIT SECTION gives a 
number of examples of rectifier circuits 
with recommended filter constants. 

If an input capacitor is used, con- 
sideration must be given to the instan- 
taneous peak value of the ac input volt- 
age. This peak value is about 1.4 times 
the rms value as measured by an ac 
voltmeter. Filter capacitors, therefore, 
especially the input capacitor, should 
have a rating high enough to withstand 
the instantaneous peak value if break- 
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CAPACITOR= INPUT TYPE FILTER 


down is to be avoided. When the input- 
choke method is used, the available de 
output voltage will be somewhat lower 
than with the input-capacitor method 
for a given ac plate voltage. However, 
improved regulation together with lower 
peak current will be obtained. 
Mercury-vapor and gas-filled recti- 
fier tubes occasionally produce a form of 
local interference in radio receivers 
through direct radiation or through the 
power line. This interference is generally 
identified in the receiver as a broadly 
tunable 120-cycle buzz (100 cycles for 
50-cycle supply line, etc.). It is usually 
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caused by the formation of a steep wave 
front when plate current within the tube 
begins to flow on the positive half of 
each cycle of the ac supply voltage. 
There are several ways of elimi- 
nating this type of interference. One is 
to shield the tube. Another is to insert 
an rf choke having an inductance of one 
millihenry or more between each plate 
and transformer winding and to connect > 
high-voltage, rf bypass capacitors be- 
tween the outside ends of the transformer 
winding and the center tap. (See Fig. 
86.) The rf chokes should be placed with- 
in the shielding of the tube. The rf bypass 
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capacitors should have a voltage rating 
high enough to withstand the peak volt- 
age of each half of the secondary, which 
is approximately 1.4 times the rms value. 

Transformers having electrostatic 
shielding between primary and second- 
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ary are not likely to transmit rf disturb- 
ances to the line. Often the interference 
may be eliminated simply by making 
the plate leads of the rectifier extremely 
short. In general, the particular method 
of interference elimination must beselect- 
ed by experiment for each installation. 


Output-Coupling Devices 

An output-coupling device is used 
in the plate circuit of a power output 
tube to keep the comparatively high de 
plate current from the winding of an 
electromagnetic speaker and, also, to 
transfer power efficiently from the out- 
put stage to a loudspeaker of either the 
electromagnetic or dynamic type. 

Output-coupling devices are of two 
* types, (1) choke-capacitor and (2) trans- 
former. The choke-capacitor type in- 
cludes an iron-core choke having an 
inductance of not less than 10 henries 
which is placed in series with the plate 
and B-supply. The choke offers a very 
low resistance to the de plate current 
component of the signal voltage but op- 
poses the flow of the fluctuating compo- 
nent. A bypass capacitor of 2 to 6 micro- 
farads supplies a path to the speaker 
winding for the signal voltage. The 
choke-coil output coupling device, how- 
ever, is now only of historical interest. 

The transformer type is constructed 
with two separate windings, a primary 
and a secondary wound on an iron core. 
This construction permits designing each 
winding to meet the requirements of its 
position in the circuit. Typical arrange- 
ments of each type of coupling device 
are shown in Fig. 87. Examples of trans- 
formers for push-pull stages are shown 
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in several of the circuits given in the 
CIRCUIT SECTION. 
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High-Voltage Considerations for 
Television Picture Tubes 


Like other high-voltage devices, 
television picture tubes require that 
certain precautions be observed to mini- 
mize the possibility of failure caused by 
humidity, dust, and corona. 

Humidity Considerations. When 
humidity is high, a continuous film of 
moisture may form on the glass bulb im- 
mediately surrounding the ultor cavity 
cap of all-glass picture tubes or on the 
glass part of the envelope of metal pic- 
ture tubes. This film may permit spark- 
ing to take place over the glass surface 
to the external conductive coating or to 
the metal shell. Such sparking may in- 
troduce noise into the receiver. To pre- 
vent such a possibility, the uncoated 
bulb surface around the cap and the 
glass part of the envelope of metal pic- 
ture tubes should be kept clean and dry. 

Dust Considerations. The accumu- 
lation of dust on the uncoated area of 
the bulb around the ultor cap of all-glass 
picture tubes or on the glass part of the 
envelope or insulating supports for metal 
picture tubes will decrease the insulating 
qualities of these parts. The dust usually 
consists of fibrous materials and may 
contain soluble salts. The fibers absorb 
and retain moisture; the soluble salts 
provide electrical leakage paths that in- 
crease in conductivity as the humidity 
increases. The resulting high leakage 
currents may overload the high-voltage 
power supply. 

It is recommended, therefore, that 
the uncoated bulb surface of all-glass 
picture tubes and the coated glass sur- 
face and insulating supports for metal 
picture tubes be kept clean and free 
from dust or other contamination such 
as finger-prints. The frosted Filterglass 
faceplate of the metal picture tubes may 
be cleaned with a soapless detergent, 
such as Dreft, then rinsed with clean 
water, and immediately dried. 

Corona Considerations. A high- 
voltage system may be subject to corona, 
especially when the humidity is high, 
unless suitable precautions are taken. 
Corona, which is an electrical discharge 
appearing on the surface of a conductor 
when the voltage gradient exceeds the 
breakdown value of air, causes deterio- 


ration of organic insulating materials 
through formation of ozone, and induces 
are-over at points and sharp edges. Sharp 
points or other irregularities on any part 
of the high-voltage system may increase 
the possibility of corona and should be 
avoided. ; 


In the metal-shell picture tubes, the 
metal lip at the maximum diameter has 
rounded edges to prevent corona. Ade- 
quate spacing between the lip and any 
grounded element in the receiver, or be- 
tween the small end of the metal shell 
and any grounded element, should be 
provided to preclude the possibility of 
corona. Such spacing should not be less 
than 1 inch of air. Similarly, an air space 
of 1 inch, or equivalent, should be pro- 
vided around the body. of the metal 
shell. As a further precaution to prevent 
corona, the deflecting-yoke surface on 
the end adjacent to the shell should pre- 
sent a smooth electrical surface with 
respect to the small end of the metal 
shell or the ultor terminal of all-glass 
tubes. 
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Picture-Tube Safety Considerations 


Tube Handling. Breakage of pic- 
ture tubes, which contain a high vacu- 
um, may result in injury from flying 
glass. Do not strike or scratch the tube 
or subject it to more than moderate 
pressure when installing it in or remov- 
ing it from electronic equipment. 

High-Voltage Precautions. In pic- 
ture-tube circuits, high voltages may ap- 
pear at normally low-potential points in 
the circuit because of capacitor break- 
down or incorrect circuit connections. 
Therefore, before any part of the circuit 
is touched the power-supply switch 
should be turned off, the power plug dis- 
connected, and both terminals of any 
capacitors grounded. 

X-Ray Radiation Precautions. All 
types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 
kilovolts without producing harmful 
x-ray radiation or danger of personal 
injury on prolonged exposure at close 
range. Above 16 kilovolts, special x-ray 
shielding precautions may be necessary. 


Interpretation 


The tube data given in the follow- 
ing TUBE TYPES SECTION include 
ratings, typical operation values, char- 
acteristics, and characteristic curves. 

The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For types having filaments heated with 
de, the negative filament terminal is 
taken as the datum point to which other 
electrode voltages are referred. For types 
having filaments heated with ac, the 
mid-point (7.e., the center tap on the fila- 
ment-transformer secondary, or the mid- 
point on a resistor shunting the filament) 
is taken as the datum point. For types 
having unipotential cathodes indirectly 
heated, the cathode is taken as the 
datum point. 

Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and interpre- 
tation of tube data. 

Plate dissipation 1s the power dissi- 
pated in the form of heat by the plate as 
a result of electron bombardment. It is 
the difference between the power sup- 
plied to the plate of the tube and the 
power delivered by the tube to the load. 

Grid-No.2 (Screen-grid) Inputisthe 
power applied to the grid-No. 2 electrode 
and consists essentially of the power dis- 
sipated in the form of heat by grid No.2 
as a result of electron bombardment. 
With tetrodes and pentodes, the power 
dissipated in the screen-grid circuit is 
added to the power in the plate circuit to 
obtain the total B-supply input power. 

Peak heater-cathode voltage is the 
highest instantaneous value of voltage 
that a tube can safely stand between its 
heater and cathode. This rating is ap- 
plied to tubes having a separate cathode 
terminal and used in applications where 
excessive voltage may be introduced 
between heater and cathode. 

Maximum peak inverse plate volt- 
age is the highest instantaneous plate 
voltage which the tube can withstand 
recurrently in the direction opposite to 
that in which it is designed to: pass cur- 
rent. For mercury-vapor tubes and gas- 
filled tubes, it is the safe top value to 
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of Tube Data 


prevent arc-back in the tube operating 
within the specified temperature range. 

Referring to Fig. 88, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C, because B is negative. At the in- 
stant plate A is positive, the filament is 
positive (at high voltage) with respect to 
plate B. The voltage between the posi- 
tive filament and the negative plate B is 


Fig. 88 


in inverse relation to that causing cur- 
rent flow. The peak value of this voltage 
is limited by the resistance and nature 
of the path between plate B and fila- 
ment. The maximum value of this volt- 
age at which there is no danger of break- 
down of the tube is known as maximum 
peak inverse voltage. 

The relations between peak inverse 
voltage, rms value of ac input voltage, 
and dc output voltage depend largely on 
the individual characteristics of the rec- 
tifier circuit and the power supply. The 
presence of line surges or any other 
transient, or wave-form distortion, may 
raise the actual peak voltage to a value 
higher than that calculated for sine-wave 
voltages. Therefore, the actual inverse 
voltage, and not the calculated value, 
should be such as not to exceed the rated 
maximum peak inverse voltage for the 
rectifier tube. A calibrated cathode-ray 
oscillograph or a peak-indicating elec- 
tronic voltmeter is useful in determining 
the actual peak inverse voltage. 

In single-phase, full-wave circuits 
with sine-wave input and with no ca- 
pacitor across the output, the peak in- 
verse voltage on a rectifier tube is ap- 
proximately 1.4 times the rms value of 
the plate voltage applied to the tube. In 
single-phase, half-wave circuits with 


sine-wave input and with capacitor in- 
put to the filter, the peak inverse voltage 
may be as high as 2.8 times the rms 
value of the applied plate voltage. In 
polyphase circuits, mathematical deter- 


mination of peak inverse voltage requires 


the use of vectors. 

Maximum de output current is the 
highest average plate current which can 
be handled continuously by a rectifier 
tube. Its value for any rectifier tube type 
is based on the permissible plate dissipa- 
tion of that type. Under operating con- 
ditions involving a rapidly repeating 
duty cycle (steady load), the average 
plate current may be measured with a 
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de meter. Curves of average plate char- 
acteristics for several half-wave vacuum 
rectifiers are given in Figs. 89 and 90. 
These curves are shown solid up to the 
maximum average or dc plate-current 
rating of each type. 

Maximum peak plate current is 
the highest instantaneous plate current 
that a tube can safely carry recurrently 
in the direction of normal current flow. 
The safe value of this peak current in 
hot-cathode types of rectifier tubes is a 
function of the electron emission avail- 
able and the duration of the pulsating 
current flow from the rectifier tube in 
each half-cycle. 
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The value of peak plate current in 
a given rectifier circuit is largely deter- 
mined by filter constants. If a large 
choke is used at the filter input, the peak 
plate current is not much greater than 
the load current; but if a large capacitor 
is used as the filter input, the peak cur- 
rent may be many times the load cur- 
rent. In order to determine accurately 
the peak plate current in any rectifier 
circuit, measure it with a peak-indicating 
meter or use an oscillograph. 

_ Typical Operation Values. Values 
for typical operation are given for many 
types in the TUBE TYPES SECTION. 
These typical operating values are given 
to show concisely some guiding informa- 
tion for the use of each type. These val- 
ues should not be-confused with ratings, 
because a tube can be used under any 
suitable conditions within its maximum 
ratings, according to the application. 

The power output value for any 
operating condition is an approximate 
tube output—that is, plate input minus 
plate loss. Circuit losses must be sub- 
tracted from tube output in order to 
determine the useful output. | 

Characteristics are covered in the 
ELECTRON TUBE CHARACTER- 
ISTICSSECTION andsuch datashould 
be interpreted in accordance with the 
definitions given in that section. Char- 
acteristic curves represent the charac- 
teristics of an average tube. Individual 
tubes, like any manufactured product, 
may have characteristics that range 
above or below the values given in the 
characteristic curves. 

Although some curves are extended 
well beyond the maximum ratings of the 
tube, this extension has been made only 
for convenience in calculations. Do NOT 
operate a tube outside of its maximum 
ratings. 

Interelectrode capacitances are di- 
rect capacitances measured between 
specified elements or groups of elements 
in electron tubes. Unless otherwise indi- 
eated in the data, all capacitances are 
measured with filament or heater cold, 
with no direct voltages present, and with 
no external shields. All electrodes other 
than those between which capacitance 
is being measured are grounded. In twin 
or multi-unit types, inactive units are 
also grounded. 
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The capacitance between the input 
electrode and all other electrodes, except 
the output electrode, connected together 
is commonly known as the input capaci- 
tance. The capacitance between the out- 
put electrode and all other electrodes, 
except the input electrode, connected 
together is known as the output capaci- 
tance. 

Ratings for receiving-type. tubes 
are given according to the ‘“design- 
center’? system, which was adopted by. 
the industry in 1939, and should be 
interpreted as follows: 

1. CATHODE— The heater or fila- 
ment voltage is given as a normal value 
unless otherwise stated. This means that 
transformers or resistances in the heater 
or filament circuit should be designed to 
operate the heater or filament at rated 
value for full-load operating conditions 
under averagesupply-voltage conditions. 
A reasonable amount of leeway is incor- 
porated in the cathode design so that 
moderate fluctuations of heater or fila- 
ment voltage downward will not cause 
marked falling off in response; also mod- 
erate voltage fluctuations upward will 
not reduce the life of the cathode to an 
unsatisfactory degree. 

A. 1.4-Volt Battery Tube Types— 
The filament power supply may be ob- 
tained from dry-cell batteries, from stor- 
age batteries, or from a power line. With 
dry-cell battery supply, the filament 
may be connected either directly across 
a battery rated at a terminal potential 
of 1.5 volts, or in series with the fila- 
ments of similar tubes across a power 
supply consisting of dry cells in series. 
In either case, the voltage across each 
1.4-volt section of filament should not 
exceed 1.6 volts. 

With power-line or storage-battery 
supply, the filament may be operated in 
series with the filaments of similar tubes. 
For such operation, design adjustments 
should be made so that, with tubes of 
rated characteristics, operating with all 
electrode voltages applied and on a nor- 
mal line voltage of 117 volts or on a nor- 
mal storage-battery voltage of 2.0 volts 
per cell (without a charger) or 2.2. volts 
per cell (with a charger), the voltage 
drop across each 1.4-volt section of fila- 
ment will be maintained within a range 
of 1.25 to 1.4 volts with a nominal center 


of 1.3 volts. In order to meet the recom- 
mended conditions for operating fila- 
ments in series from dry-battery, stor- 
age-battery, or power-line sources it may 
be necessary to use shunting resistors 
across the individual 1.4-volt sections of 
filament. 

B. 2.0-Volt Battery Tube Types— 
The 2.0-volt line of tubes is designed to 
be operated with 2.0 volts across the 
filament. In all cases the operating volt- 
age range should be maintained within 
the limits of 1.8 volts to 2.2 volts. 

2.POSITIVE POTENTIAL ELEC- 
TRODES— The power sources for the 
operation of radio equipment are sub- 
ject to variations in their terminal po- 
tential. Consequently, the maximum 
ratings shown on the tube-type data 
sheets have been established for certain 
Design CenterVoltages which experience 
has shown to be representative. The De- 
sign Center Voltages to be used for the 
various power supplies together with 
other rating considerations are as given 
below: 

A. AC or DC Power Line Service 
in U.S.A. The design center voltage for 
this type of power supply is 117 volts. 
The maximum ratings of plate voltages, 
screen-grid supply voltages, dissipations, 
and rectifier output currents are design 
maximums and should not be exceeded 
in equipment operated at a line voltage 
of 117 volts. 

B. Storage-Battery Service— When 
storage-battery equipment is operated 
without a charger, it should be designed 
so that the published maximum values 
of plate voltages, screen-grid supply 
voltages, dissipations, and rectifier out- 
put currents are never exceeded for a 
terminal potential at the battery source 
of 2.0 volts per cell. When storage- 
battery equipment is operated with a 
charger, it should be designed so that 
90 per cent of the same maximum values 
is never exceeded for a terminal potential 
at the battery source of 2.2 volts. 

C. “B”-Battery Service—The de- 
sign center voltage for “B”’ batteries is 
the normal voltage rating of the battery 
block, such as 45 volts, 90 volts, etc. 
Equipment should be designed so that 
under no condition of battery voltage 
will the plate voltages, screen-grid sup- 
ply voltages, or dissipations ever exceed 
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the recommended respective maximum 
values shown in the data for each tube 
type by more than 10 per cent. 

D. Other Considerations — 


a. Class Ai Amplifiers— The maxi- 


- mum plate dissipation occurs at the 


‘‘Zero-Signal”’ condition. The maximum 
screen-grid dissipation usually occurs at 
the condition where the peak-input sig- 
nal voltage is equal to the bias voltage. 

b. Class B Amplifiers— The maxi- 
mum plate dissipation theoretically oc- 
curs at approximately 63 per cent of the 
‘‘Maximum-Signal” condition, but prac- 
tically may occur at any signal voltage 
value. 

c. Converters — The maximum 
plate dissipation occurs at the ‘‘Zero- 
Signal’”’ condition and the frequency at 
which the oscillator-developed bias is a 
minimum. The screen-grid dissipation 
for any reasonable variation in signal 
voltage must never exceed the rated 
value by more than 10 per cent. 

d. Screen-Grid Ratings— When the 
screen-grid voltage is supplied through a 
series voltage-dropping resistor, the max- 
imum screen-grid voltage rating may be 
exceeded, provided the maximum screen- 
grid dissipation rating is not exceeded at 
any signal condition, and the maximum 
screen-grid voltage rating is not exceeded 
at the maximum-signal condition. Pro- 
vided these conditions are fulfilled, the 
screen-grid supply voltage may be as 
high as, but not above, the maximum 
plate voltage rating. 

For certain voltage amplifier types, 
as listed in the data section, the maxi- 
mum permissible screen-grid (grid-No.2) 
input varies with the screen-grid volt- 
age, as shown in Fig. 91. Full rated 
screen-grid input is permissible at screen- 
grid voltages up to 50 per cent of the 
maximum rated screen-grid supply volt- 
age. From the 50-per-cent point to the 
full rated value of supply voltage, the 
screen-grid input must be decreased.The 
decrease in allowable screen-grid input 
follows a curve of the parabolic form. 
This rating chart is useful for applica- 
tions utilizing either a fixed screen-grid 
voltage or a series screen-grid voltage- 
dropping resistor. When a fixed voltage 
is used, it is necessary only to determine 
that the screen-grid input is within the 
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boundary of the operating area on the 
chart at the selected value of screen-grid 
voltage to be used. When a voltage- 
dropping resistor is used, the minimum 
value of resistor that will assure tube 
operation within the boundary of the 
curve can be determined from the fol- 
lowing relation: 
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THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N22 & N24 ARE 


Re = Eee (Ecce2z—Ecz) 
aa Pee 
where Rg, is the minimum value for the 
voltage-dropping resistor in ohms, F<: is 
the selected screen-grid voltage in volts, 
Eece is the screen-grid supply voltage in 
volts, and P,: is the screen-grid input in 
watts corresponding to Eco. 


CONNECTED TOGETHER WITHIN THE TUBE 


100 


BR fo) ® 
fe) fe) (e) 


MAX. GRID-N2£2 INPUT RATING 


GRID-N22 INPUT EXPRESSED AS PER CENT OF 
nN 
o 


GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF 


MAXIMUM _ OPERATING COND;> 


Ke) 


AREA OF 
PERMISSIBLE OPERATION 


100 


MAX. GRIO~N22 SUPPLY VOLTAGE RATING 


92CM-7586TVI 


Fig. 91 
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Tube-Part Materials 
in Typical RCA Electron Tube 


. ENVELOPE—Lime glass — 

. SPACER—Mica sprayed with mag- 
nesium oxide 

. PLATE—Carbonized nickel or nickel- 
plated steel 

. GRID WIRES—Manganese-nickel or 
molybdenum 

. GRID SIDE-RODS—Chrome copper, 
nickel, or nickel-plated iron 

. CATHODE—Nickel coated with bar- 
ium-calcium-strontium carbonates — 

. HEATER—Tungsten or tungsten-mo- 
lybdenum alloy with insulating coat- 
ing of alundum 
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an 


a 


Ia 


. CATHODE TAB—Nickel 
. MOUNT SUPPORT—Nickel or nick- 


el-plated iron 


. GETTER SUPPORT AND LOOP— 


Nickel or nickel-plated iron 


. GETTER—Barium-magnesium alloys 
. HEATER CONNECTOR—Nickel 


or 
nickel-plated iron 


. STEM LEAD-IN WIRES—Nickel, 


dumet, copper 


. PRESSED STEM—Lead glass 
. BASE—Bakelite 
. BASE PINS—Nickel-plated brass 


RCA Receiving Tube Classification Chart 


RCA receiving tubes are classified tion on Preferred Types and the listing 
in the following chart according tofunc- of Types Not Recommended for New 
tion and filament or heater voltage. Hquipment Design on the inside back 
Types having similar electrical charac- cover. For information on picture tubes, 
teristics are grouped in brackets. For refer to the RCA PICTURE TUBE 
more complete data on these types, refer CHARACTERISTICS CHART on 
tothe TUBE TYPES SECTION. When pages 296 through 301. For explanation 
choosing a tube type, refer to informa- of symbols on charts, see page 71. 


Filament or. Heater Volts 25—1 La 3—117.0 
Minia- Minia- | Minia- 
ture ture ture Octal 


RECTIFIERS (For rectifiers with amplifier units, see POWER AMPLIFIERS). 


Peak Inverse 6AX4-GT 6W4-GT 
Volts 12AX4-GTAt : 
ee ee. 
Below ae 25W4-G 
1500 117Z3 mee GT 305. GT] 
vacuum 


6BL4 __ 6BY5-GA 
6AU4-6TA 19AU4 


[6X4 
12X4 


ee Below 1500 hts ee Cold-Cathode Types 0Z4, OZ4-G 


DIODE DETECTORS (For diode detectors with amplifier units, see 
———_ a and also errr AMPLIFIERS). 


One Diode i Gees Re 
= or somren aa ie era 
Three Diodes ee PRS me 


POWER AMPLIFIERS with and Se oF ao Detectors, and Voltage ae 


Leese = peepee areal. 4 
todos oo eae Mi Sina ac | jaccrmn | 


A 


3BN6t U5-GT 
6AQ5 CAVE. GT 6BG6-G 
6AQ5-A [eeeer ] 
6AS5 | |6BQ6-GTB/6CU6 
6BK5 | [6CB5 6CB5-A] 
6CU5 |[6CD6-G 6CD6-GA] 
12AB5$| 6DG6-GT 6DQ6-A 
12AQ5 [6L6 6L6-G 
12CA5¢t} [6V6 6V6-GT 
3Q5-GT* 12CUS¢| 6W6-GT 6Y6-G 
3LF4 5AQ5t |_25CA5 |12BQ6-GTB/12CU6t 
Fed 12DQ6-At !2L6-GTt 
35C5} |12V6-GT 12W6-GTt 
Bes 17BQ6-GTB*17DQ6-A* 
Y 50€5 19BG6-GA 
25BQ6-GT ] 
25BQ6-GTB/25CU6 
25CD6-GAt 
[25L6 25L6-GT] 
35L6-GT  50C6-G 
50L6-GT 


70L7-GT 
with 
rectifier 


1B3-GT | 3A3 3B2 


(25Z6-GT_ 
60Y6-CT 50Y7-CT] 
117Z6-GT 


i> > 


| Wess 
117P7-GT 
117N7-GT 
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Filament or Heater Volts 1.25—1.4 905.0) | 6.3—117.0 
Minia- Minia- 
ture ture Miniature 


POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and Voltage Amplifiers. 
6F6-GT. 


single 10 
unit 47 
Pentodes [6K6-GT 


[with mediomme wode | [| [| | bes 


CONVERTERS & MIXERS (For other types used as Mixers, see VOLTAGE AMPLIFIERS). 


3BE6t | 6A8, 
1E8t 6SA7-GT| | 6A8-G 
1L6 | 1A7-GT Bees 12SA7 ecu 6A7} 7Q7 
IR5 | 1LA6 12AD6° 12SA7-GT 
1LC6 12BA7 [6BA7 |6SB7-Y] 12A8-G7 
Beak . 


9X8 
[owidde-havedeth: Moe] 8 Mug | SN cen UT eR pgs OK 612K Eo 
gt Pome | eat ote eit oad | 
Wai 


ELECTRON-RAY TUBES 


st | with remote-cutoff triode 


| with sharp-cutoff triode |_| 
3 a 


6F6, 6F an 


pentagrid. 


triode-pentode 


~“ 
: 
lo =) 


oe. ean 
Es ee I Se Ee eee 
Twin aaa TS MP a 
roe Res elas) ieee enor a 


VOLTAGE AMPLIFIERS with and without Diode Detectors; 
TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS. 
2BN4t | (684, 6S4-At_]] (6J5, 6J5-GT] 


27 6T4 12B4-A4t 12J5-GT 

with rf 5AN8t Ce 6AN8 

entode SAV8t |6BH8t}{6CH8 6F7 

Z 6AZ8 

| with power 
with two 
’ diodes 
6BK7-A 6BC8 


6BQ7-A, 6BZ7 


AF4, 6AF4-A_] 6AH4-GT 
6BN4 6C4_| [6C5, 6C5-GT] 


6CM7t 8CM7* 
(6F5 6F5-CT] 
6AB4 [6SF5, 6SF5-GT ]-] 7B4 
12SF5 ; 


12AT6 [6AT6 |6Q7, 6Q7-GT 

6AQ6 6SZ7 

12AV6 [6AV6 16SQ7, 6SQ7-GT]: - 
12Q7-GT 


laser 2SQ7-GT] 


with two 


diodes 


I2AT74 6SC7 12SC7 


12AX74 6SL7-GT 
12AZ74 12SL7-GT 


with rf 
pentode 
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Filament or Heater Volts 1.25——1.4 2.0—5.0 .3—117.0 


TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS. 


sharp-cutolf ee ee Se ae 
Bowel aid SG ESOT Tae Sd ae 
ees 6SK7 APs 
6SK7-GT} |6K7-GT 
12SK7, 12SK7-G 


Y 


ioe 2 Ws ae 
cee BE ee eae 


remote- 
cut-off 


with two. 


diodes 


Pentodes 


5ANBt fcr pel 
SAVSt ae shay 
185 5AMB8t renee 
1US | ILD5 5AS8t -| 6AS8 
6AM8-A*+ 
GATED AMPLIFIERS 
peneoid Amotter| | | | | LST OTT 


SHUNT VOLTAGE REGULATORS 


SHUNTIVOLTAGE REGULATORS “ur Pi LU Mp Tegan city WANT | 
lBontTiods pas be niaish plac: [WP va [Matec & | ee cael eR | TT | 


¢ Subminiature type. * Filament arranged fof either 1.4- or 2.8-volt 
operation. 


* 450-milliampere heater type having controlled 
warm-up time for use in series-string TV receivers. 
A °¥For use in “hybrid’’ automobile receivers in 
“Heater arranged for either 6.3- or 12.6-volt which transistors are used in the output stage and 
operation. f tube and transistor electrode voltages are obtained 
e@ Heater arranged for either 3.5- or 7.0-volt directly from a 12.6-volt storage battery. 
operation. s For use in automobile receivers operating from 
12-volt storage batteries. 


with ede] | 


with diode 


® With dissimilar triode units. 


¢ 600-milliampere heater type having controlled 
warm-up time for use in series-string TV receivers. 
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1— Glass Envelope 
2—Internal Shield 


3—Plate 


4—Grid No. 3 
(Suppressor Grid) 


5—Grid No. 2 (Screen Grid) 
6—Grid No. 1 (Control Grid) 
7 — Cathode 

8—Heater 

9—Exhaust Tip 

10— Getter 

11—Spacer Shield Header 
12—Insulating Spacer 
13—Spacer Shield 
14—Inter-Pin Shield 
15—Glass Button-Stem Seal 
16—Lead Wire 

17—Base Pin 


18— Glass-to-Metal Seal 


3% times actual size 


Structure of a Miniature Tube 
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RCA Tube Types 


This section contains technical descriptions of RCA tubes used in standard 
broadcast, FM, and television receivers. It includes data on current types, as 
well as information on those RCA discontinued types in which there may still be 
some interest as to characteristics. Information on picture tubes is contained in a 
chart at the end of this section. 


In choosing tube types for the design of new electronic equipment, the designer 
is referred to the inside back cover for information regarding the availability of the 
latest RCA Preferred Types List and for a listing of RCA Tube Types Not Rec- 
ommended for New Equipment Design. 


Tube types are listed in this section according to the numerical-alphabetical- 
numerical sequence of their type designations. For Key to Socket Connection 
Diagrams, see inside front cover. 


FULL-WAVE GAS RECTIFIER 


Metal type OZ4 and glass octal type OZ4-G 
are used in vibrator-type B-supply units. Both 
have ionically heated cathodes, require octal 
sockets, and may be mounted in any position. 
OZ4 Outline 2, OUTLINES SECTION. OZ4-G 
dimensions: maximum over-all length, 2-5/8 
inches; maximum diameter, 1-1/16 inches; T-7 
bulb; dwarf-shell octal 5-pin base. Base of 
OZ4-G has no pin No. 2. Shell of OZ4 and ex- 
ternal shield of OZ4-G should be grounded. 
Filters may be necessary to eliminate objection- 
able noise. Maximum ratings for full-wave recti- 


OZ4 


0Z4-G 


fier service: peak starting supply volts (per plate), 300 min; peak a yee volts, 1000 max; peak 
plate ma. (per plate), 200 max; de output ma., 75 maz, 30 min; de output volts, 300 max; average 
dynamic tube voltage drop, 24 volts. These types are used principally for renewal purposes. 


bob 


O) 
H 


Maximum Ratings: 


DIODE 


Miniature type used as detector 
tube in portable FM receivers and in 
portable high-frequency measuring 
equipment. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket. Heater volts 
(ac/dc) 1.4; amperes, 0.15. 


HALF-WAVE RECTIFIER 


PRA INVERSE PLATH, VOLTAGE a6. renerei eso ot 0-0 cher aviet ov onal rer el oFeverst oh over ste stele ote 


PEAK PLATE CURRENT 
DC OvutTPuT CURRENT 


oe © 0 of aide: le ee 1 (eee tele te 0 o 1eiel ee! 6618 © 6 © 6 8 0 § 6:6 6: 0 6d « 6.0 6 


PRA HBATER-CATHODH: VOLTAGE.) ov vide. ooo oe odd ee 180 fie ee eeetetee wed 


Typical Operation (With Capacitor-Input Filter): 
AC Plate-Supply Voltage (rms) ..2:....0s.cc0ecsectecees ara ekweNers ope tass 


Filter-Input Capacitor 


Minimum Total Effective Plate-Supply Impedance....... stensteleidl hecueke s 
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TA3 


1A4-P 


1A5-GT 
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REMOTE-CUTOFF PENTODE 


Glass type used in battery-operated re- 
ceivers as rf or if amplifier. This type is similar 
electrically to type 1D5-GP. Outline 39, OUT- 
LINES SECTION. Tube requires four-contact 
socket. Filament volts (dc), 2.0; amperes, 0.06. 
Type 1A4-P is a DISCONTINUED type listed 
for reference only. 


POWER PENTODE 


Glass octal type used in output stage of bat- - 


tery-operated receivers. Outline 23, OUTLINES 
SECTION. This type may be supplied with pin 
No.1 omitted. Tube requires octal socket and 
may be mounted in any position. For filament 
considerations, refer to type 1U4. Filament volts 
(de), 1.4; amperes, 0.05. Typical operation. as 
class Ai amplifier: plate and grid-No.2 volts, 90 
(110 maz); grid-No.1 volts, -4.5; peak af grid- 


No.1: iota ws 5; plate ma., 4.0; grid-No.2 ma., 1.1; plate resistance (approx.), 0.3 megohm; transcon- 
ductance, 850 umhos: (gay resistance, 25000 ohms: power output, 115 milliwatts. Type 1A5-GT is used 
principally for renewal purposes. 


TA6 


1A7-GT 


FILAMENT VOLTAGE (DC) 


FILAMENT CURRENT .... 


Maximum Ratings: 


PLATH VOLTAGE........ 


PENTAGRID CONVERTER 


Giass type used in battery-operated re- 
ceivers. This type is identical electrically with 
type 1D7-G, except for interelectrode capaci- 
tances. Outline 39, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. Type 1A6 isa DISCON- 
TINUED type listed for reference only. 


PENTAGRID CONVERTER 


Glass octal type used in superhet- 
erodyne circuits having battery power 
supplies. Outline24, OUTLINES SEC- 
TION. Tube requires octal socket and 
may be mounted in any position. For 
filament considerations, refer to 1U4. 


GRIDS-N0.3-AND-NO.5 (SCREEN-GRID) VOLTAGE. .........00cesesccee2 
GRIDS-N 0.3-AND-N0.5 SUPPLY VOLTAGE. ........02cccececccecces Saieve 
GRID-N0.2 (ANODE-GRID) VOLTAGE. .......-.c ccc ecececcccencsecs ive 
TOTAL ZERO-SIGNAL CATHODE CURRENT, ........002% AS, Lean ee cides 
Typical Operation: 

Plate. Voltage! W... sc; 9S leks So BE ELA, acl ateie ints ate ete Dwar 
Grids-No.3-and-No.5 Voltage*.............0c0eseeeee iis oh Mie Nee al atte ees ee 
Grid=N O-2sViOltage | Pies ee 5 este Ae Se aoe Orn ee EE ee OSE eon ce 
Grid-No.43(Control-Grid) sVoltage** ari.) sities oe ese cise ieee c 
Grid-No.1 (Oscillator-Grid) Resistor. ............cccccccscccccoces ae 


Plate Resistance....... 


Ce i er i 


Conversion Transconductance with grid-No.4 bias of —3 volts (Approx.). 


Plate Current: .......... 


2 rr re  ? 


oe ere eee ere eee ore reese ree soeeeeeeoeseseeese 


coe er eee eee eee oe ee Been eee teer ee eons eenesenes 


ees ee eee eee eer eeerene sre eee e eee seer eoeeeveereon 


volts 
ampere 


volts 
volts 
volts 
volts 

ma 


volts 
volts 
volts 
volts 
megohm 
megohm 
pumhos 
umhos 


ma 


* Obtained preferably by using a ps bees 45000- to 75000-ohm voltage-dropping resistor i in series with 


the 90-volt supply. 


**' A resistance of at least 1.0 megohm should be in the grid return to negative filament pin. 
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POWER PENTODE 


Subminiature type used in output stage of 
small, compact, battery-operated receivers for 
the standard AM broadcast band. Outline 8, 
OUTLINES SECTION. Tube requires sub- ] AC 5 
miniature eight-contact socket and may be 
mounted in any position. Base pins should not 
be soldered to circuit elements because heat of 
soldering operation may crack the glass seal. 
Filament volts (de), 1.25; amperes, 0.04. The 
filament may be connected directly across a dry-cell battery rated at a terminal potential of 1.5 volts. 
Filament voltage should never exceed 1.6 volts. Typical operation as class Ai amplifier: plate and grid- 
No.2 volts, 67.5 max; grid-No.1 volts, -4.5; peak af grid-No.1 volts, 4.5; zero-signal plate ma., 2; zero- 
signal grid-No.2 ma., 0.4; cathode ma., 4 max; plate resistance, 0.15 megohm; transconductance, 750 
umhos; load resistance, 25000 ohms; total harmonic distortion, 10 per cent; maximum-signal power out- 
put, 50 milliwatts. This is a DISCONTINUED type listed for reference only. 


SHARP-CUTOFF PENTODE | 


Subminiature type used as rf or if amplifier 
in stages not controlled by avec in small, com- 
pact, battery-operated receivers for the stand- 
ard AM broadcast band. Outline 8, OUTLINES J AD 5 
SECTION. Tube requires subminiature eight- 
contact socket and may be mounted in any posi- 
tion. Base pins should not be soldered to circuit 
elements because the heat of the soldering oper- 
ation may crack the glass seal. Filament volts 
(de), 1.25; amperes, 0.04. Filament may be connected directly across a dry-cell battery rated at.a termi- 
nal potential of 1.5 volts. Filament voltage should never exceed 1.6 volts. Maximum ratings: plate and 
grid-No.2 volts, 67.5 max; total cathode ma., 4 max. This type is used principally for renewal purposes. 


Typical Operation: CLASS A; AMPLIFIER 

Plateav Oltagermiee. cs is cm icis ccucne the aera oie eerie 30 45 67.5 volts 
Grid-No.2 (Sereen-Grid) Voltage.............. 30 45 67.5 volts 
Grid-No.1 (Control-Grid) Voltage............. ) 0 0 volts 
Plate Resistance (Approx.). 2.20. ecsccsccora 0.7 0.7 0.7 meghom 
TE TANSCONGUCtTANCE wees «oa Met haseookotetege caecko tel, «, one 430 580 4 735 yumhos 
Grid-No.1 Bias (Approx.) for plate current of 10 ua -3 —4 -6 volts 
la tey GG Urren Gres cpr one trter s sueecechct sc ceherayelucveheiaus, score 0.45 0.9 1.85 ma 
Grid-Noi2! Currents, ote owes Hee caine ee care e nies 0.16 0.35 0.75 oo ma 


bs HALF-WAVE VACUUM RECTIFIER 
: 


Miniature type used as rectifier of high- 
voltage pulses produced in the scanning systems 
of television receivers. Outline 17, OUTLINES | 
SECTION. Tube requires miniature nine-con- 
tact socket and may be mounted in any position. ] AX2 
Plate connection is cap at top of bulb. Pin No.3 
may be connected to the filament, or used as a 
tie point for the filament-dropping resistor; 
otherwise it should not be used. For filament 


and high-voltage considerations, refer to type 1B3-GT. Type 1A X2 is used principally for renewal 
purposes. 


FILAMENT VOLTAGE (AC)... ......00e0eee ick eke GELS Sci eras 5 1.4 volts 
iDiwiwalshy Ouipoiply 65 eb oe aged h uo Wade Od 0G0 GO OUD oo RO ORC OO gOOnG OOOO 0.65" ampere 
DirEcT INTERELECTRODE CAPACITANCE: 

Plate ta, Pirament'y yare sc-i: sce Ge pot steeiels oe hae © ae tae Ci eats «5 jeese 0.7 max put 


PULSED-RECTIFIER SERVICE 


‘For operation in a 525-line, 30-frame system 
Maximum Ratings: 


PEAK INVERSE PLATE VOLTAGE (Absolute Maximum)......... aialeleipe sare 25000 max volts 
PEAK PLATE CURRENT. .......-0.eec0es pe Nae vet atau ve valeo OMe stole dSlis tap ciate 11 max ma 
AVERAGB PLATB CURRENT...........006- ateuel sic sickavatonsnsieisseisl se ohlaret she Biss. 6 1 max ma 
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Typical Operation: 
Peak Plate-Supply Voltage: 


Positivespulse: value... 25 co teste crtteis oo ere aI ANE op Die ere ine cleo ee 20000 volts 
Negative pulse*valuies var. chia tacistintc ss aca oe cotels Gaeta ees ons IAT —5000 volts 
DC: Output Voltage CA pprox.) myc cette as. sho ake store ances eieiteaea ae ar 20000 volts 
DC.Outpuf Ousrent (Approxs). 21... ee oaks crite ecinince Bice ittte Easier eins 300 pa 


® Under no circumstances should this absolute value be exceeded. 


HALF-WAVE VACUUM RECTIFIER 


Ic 
; Glass octal type used in high-voltage, 
1B3-GT low-current applications such as the 
rectifier in a high-voltage, rf-operated 
power supply or as a rectifier of high- 
voltage pulses produced in television 
scanning systems. When used as an rf rectifier, one 1B3-GT in a half-wave circuit 
is capable of delivering a maximum de output voltage of about 15000 volts. In a 
voltage-doubler circuit, two tubes will give about 30000 volts; and in a voltage- 
tripler circuit, three 1B3-GT’s will deliver 45000 volts approximately. For curve 
of average plate characteristics, see page 64. 


IC IC 


FILAMENT VOLTAGE. (AC/DC) inte sera oe che ciate’ eee chaeate eaten ers eeeieite mone eet cig 1,25* volts 


FILAMENT GUBRENT: <5.0:550 ee a eee ate Bio? ite. Sree ea et ene ere A, Se 0.2 ampere 
DrrEct INTERELECTRODE CAPACITANCE: 
Plate to-Filament (A pproxs)ee ee ee ed ee ene a sca Ie chr ich Cas ee ares ppt 


*Under no circumstances should the filament voltage be less than 1.1 volts or greater than 1.5 volts. 


PULSED-RECTIFIER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings: 


PRAK INVERSE PLATH VOLTAGE he ores a eee wl aaes ce 30000 max volts 
PRAK- PLATE CURRENT 242 Uiata tae clsllls cae te tore auepe ante luster oke te Geeta ee Pathe a ie cee 17 max ma 
AVERAGH PLATE GURRENT ico, cape srstiecrcleie ie eaaeeio naib saeaierss ig) meee cl lec. ota 2 max ma 
EREQUENCY OFS UPPLY - VOLTAGE Mai. aioteteiaue truahicaeeal s evsialiss Gees ei nike. Snot eae eae pe 800 max Ke 


INSTALLATION AND APPLICATION 


“Type 1B3-GT requires an octal socket and may be mounted in any position. 
Plate connection is cap at.top of bulb. Internal connections are made to pins 1, 3, 5, 
and 8. These pins may be connected to pin 7; otherwise they should not be used. 
This type may be supplied with pin No.1 and/or pin No.6 omitted. Outline 32, 
OUTLINES SECTION. 

The high voltages at which the 1B3-GT is operated are very dangerous. Great 
care should be taken to prevent coming in contact with these high voltages. In 
those circuits where the filament circuit is not grounded, the filament circuit oper- 
ates at de potentials which can cause fatal shock. Extreme precautions must be 
taken when the filament voltage is measured. These precautions must. include safe- 
* guards which definitely eliminate all hazards to personnel. The filament transformer, 
whether it is of the iron-core or the air-core type, must be sufficiently insulated. 


When used in television receivers and other equipment operating at 16000 
volts or above, the 1B3-GT will produce X-rays which can constitute a health 
hazard unless the tube is adequately shielded. 


SHARP-CUTOFF PENTODE 


Glass type used as rf amplifier or detector 
in battery-operated receivers. Outline 39, OUT- 
LINES SECTION. Tube requires four-contact 
] B4.-P socket. For typical operating conditions and 
maximum ratings as a class Ai amplifier, refer 
to type 1E5-GP. Filament volts (de), 2.0; am- 
peres, 0.06, Type 1B4-P is.a DISCONTINUED 
type listed for reference only. 
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PO! Glass type used as combined detector, am- 
(3) (4) plifier, and ave tube in battery-operated re- 
is )\ ceivers. Outline 34 or 35, OUTLINES SEC- 
TION. Tube requires six-contact socket. Fila- / 
ment volts (dc), 2.0 amperes, 0.06. Typical 1B5 258 
operation as class A; amplifier: plate volts, 135 
‘Ss maz; grid volts, —3; plate ma., 0.8; plate resist- 
Cry (6) ance, 35000 ohms; amplification factor, 20; 
F transconductance, 575 uwmhos. This is a DIS- 
CONTINUED type listed for reference only. 


-PENTAGRID CONVERTER 


Glass octal type used in superheterodyne 
circuits having battery power supply. Outline 
24, OUTLINES SECTION. Filament volts (de), ] B7-GT 
1.4; amperes, 0.1. This is a DISCONTINUED 
type listed for reference only The 1B7-GT may 
be replaced by the 1A7-GT if circuit adjust- 
ment is made for lower filament current of 
type 1A7-GT. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 23, OUT- 
LINES SECTION. This type may be supplied 
with pin No.1 omitted. Tube requires octal 1 C5-GT 
socket and may be mounted in any position. 
For filament considerations, refer to 1U4. Fila- 
ment volts (dc), 1.4; amperes, 0.1. Typical oper- 
ation as class A; amplifier: plate and grid-No.2 
volts, 90 (110 max); grid-No.i volts, —7.5; peak 
af grid-No. 1 volts, 7.5; plate ma., 7.8; grid-No.2 ma., 3.5; plate resistance (aberbe: ), 115000 ohms; 


transconductance, 1550 hamiiog: fea resistance, 8000 ohms: power output, 240 milliwatts. Type 1C5-GT 
is used principally for renewal purposes. 


G2 Gi PENTAGRID CONVERTER 


Glass type used in battery-operated re- 
ceivers. Similar electrically to type 1C7-G ex- 4 
+ ©} cept for interelectrode capacitances. Outline 39, T C & 
c. OUTLINES SECTION. Tube requires six-con- 


tact socket. Filament volts (dc), 2.0; amperes, 
0.12. Type 1C6 is a DISCONTINUED type 
F F listed for reference only. 


PENTAGRID CONVERTER 


Glass octal type used in battery-operated 
receivers. Outline 38, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc), 
2.0; amperes, 0.12. Typical operation as conver- ] C7-G 
ter: plate volts, 180 maz; grids-No.3-and-No.5 
(screen-grid) volts, 67.5 max; grid-No.2 (anode- 
grid) supply volts, 180 (applied through 20000- 
ohm dropping resistor bypassed by 0.01-uf 
capacitor); grid-No.4 (control-grid) volts, -3; 
grid-No.1 (oscillator-grid) resistor, 50000 ohms; plate ma., 1.5; grids-No. 3-and-No. 5 ma., 2; grid-No.2 
ma., 4; grid-No.1 ma., 0.2. This is a DISCONTINUED type listed for reference only. 


~REMOTE-CUTOFF PENTODE 


Glass octal type used in battery-operated 
receivers as rf or if amplifier. Outline 38, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.06. Typical ] D5-GP 
operation as class Ai amplifier: plate volts, 180 
max; grid-No.2 (screen-grid) volts, 67.5 maz; 
grid-No.1 volts, -3 min; plate ma., 2.3; grid-No.2 
ma., 0.8; plate resistance (approx.), 1.0 megohm; 
transconductance, 750 uwmhos; transconductance 
at bias of —15 volts, 15 wmhos, This is a DIS- 
CONTINUED .type listed for reference only. 
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REMOTE-CUTOFF TETRODE 


Glass octal type used in battery-operated 
receivers as rf or if amplifier. Outline 38, OUT- 
LINES SECTION. Filament volts (dc), 2.0; 
1 D5-GT amperes, 0.06. This isa DISCONTINUED type 
listed for reference only. It is similar electrically 
to type 1D5-GP. 


PENTAGRID CONVERTER 


Glass octal type used in battery-operated 

receivers. Outline 38, OUTLINES SECTION. 

Tube requires octal socket. Filament volts (de), 

2.0; amperes, 0.06. Typical operation as conver- 

1 D7-G ter: plate volts, grids-No.3-and-No.5 volts, grid- 


No.2 supply volts, grid-No.4 volts, and grid-No.1 
resistor are same as for type 1C7-G;; plate ma., 
1.3; grids-No.3-and-No.5 ma., 2.4; grid-No.2 
ma., 2.3; grid-No.1 ma., 0.2. This is a DISCON- 
TINUED type listed for reference only. 


DIODE—TRIODE—POWER PENTODE 


Glass octal type used in compact battery- 

operated receivers. Diode unit is used as detector 

| D8-GT or avec tube, triode as first audio amplifier, and 

pentode as power output tube. Outline 21, OUT- 

LINES SECTION. Tube requires octal socket. 

Filament volts (dc), 1.4; amperes, 0.1. Typical 

operation of pentode unit as class Ai amplifier: 

plate and grid-No.2 volts, 90 (110 maz); grid- 

No.1 volts, -9; plate ma., 5; grid-No.2 ma., 1; ; 

transconductance, 925 uwmhos; load resistance, 12000 ohms; total harmonic distortion, 10 per cent; 

power output, 200 milliwatts. Characteristics of triode unit as class Ai amplifier: plate volts, 90 (110 

max); grid volts, 0; amplification factor, 25; plate resistance (approx.), 43500 ohms; transconductance, 
575 umhos; plate ma., 1.1. This is a DISCONTINUED type listed for reference only. 


SHARP-CUTOFF PENTODE 


Glass octal type used as rf amplifier or de- 

tector in battery-operated receivers. Outline 38, 

‘OUTLINES SECTION. Tube requires octal 

1E 5-GP socket. Filament volts (dc), 2.0; amperes, 0.06. 
Typical operation as class Ai amplifier: plate 

volts, 180 max; grid-No.2 (screen-grid) volts, 67.5 

max; grid-No.1 volts, —3; plate ma., 1.7; grid- 

No.2 ma., 0.6; plate resistance, 1.5 megohms; 

transconductance, 650 ywmhos; grid volts for 

plate-current cutoff (approx.), —-8. This isa DISCONTINUED type listed for reference only. 


TWIN POWER PENTODE 


Glass octal type used in push-pull output 

stage of battery-operated receivers. Outline 23, 

OUTLINES SECTION. Tube requires octal 

1E7 -GT socket. Filament volts (dc), 2.0; amperes, 0.24. 

Typical operation as push-pull class A: ampli- 

fier: plate and grid-No.2 volts, 135 maz; grid- 

No.1 volts, —7.5; plate ma., 10.5; grid-No.2 ma., 

3.5; output watts, 0.575. The two units are used 

in the same manner as two separate tubes in 

conventional push-pull audio-frequency amplifier circuits. This is a DISCONTINUED type listed 
for reference only. 


PENTAGRID CONVERTER 


Subminiature type used in small, compact, 
battery-operated receivers for the standard AM 
broadcast band. Outline 8, OUTLINES SEC- 
TION. Tube requires subminiature eight-con- 

1E8 tact socket and may be mounted in any posi- 
tion. Base pins should not be soldered to circuit 
elements because the heat of the soldering oper- 
ation may crack the glass seal. Filament volts 
(de), 1.25; amperes, 0.04. Filament may be con- 
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nected directly across a dry-cell battery rated at a terminal potential of 1.5 volts. Filament voltage 
should never exceed 1.6 volts. Maximum ratings: plate volts, 67.5 max; grids-No.2-and-No.4 (screen- 
grid) volts, 45 max; grids-No.2-and-No.4 supply volts, 67.5 max; total cathode ma., 4 maz. This type is 
used principally for renewal purposes. 


CONVERTER SERVICE 
Characteristics: (Separate Excitation): # yds : 
Pla temy Olta ze oi cie sone vers. 6 ssopavens, sxada oiogelece SORES 30 45 67.5 volts 


Grids-No.2 and No.4 Supply Voltage.......... 30 f 45 67.5 volts 
Grids-No.2 and No.4 Resistor................ . 10000 _ 15000 — 20000 ohms 
Grid-No.3 (Control-Grid) Voltage...... oss secs ag 0 0. 0 volts 
Grid-No.1 (Oscillator-Grid) Resistor........... 0.1 0.1 0.1 megohm 
Plate Resistance (Approx.).........seeee08 bisae 0.3 0.4... 0.4 megohm 
Conversion Transconductance................ 115 140 150 pymhos 
Grid-No.3 Voltage for Conversion Transconduct- 

ancerohommhos:(ADPIOx.) ee esccets es oe ee -—7 -8 -9 volts 
Plate. Current ys.:s oo sess « MAES BARE PS 0:3 - 0.6 1.0 ma 
Grids-No.2 and No.4 Current............ AS 0.8 re Ist 1.5 ma 
Grid-No.1 Current. ....cccccssecscsscseveres 30 | 50 |. 70 pa 
TotaliCathode Current... saws oct ss seo mace Lei 2 ay 2.5 ; ma 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 730 umhos under the following conditions: signal applied to grid No.1 at 
zero bias; grids No.2 and No.4 and plate at 30 volts; and grid No.3 grounded. Under the same condi- 
tions, the total cathode current is 3 milliamperes and the amplification factor is 3.9. 


#The characteristics shown under separate excitation approximate those obtained in a self-excited 
oscillator operating with zero bias. 


POWER PENTODE 


Glass type used in output stage of battery- 
operated receivers. Outline 42, OUTLINES 
SECTION. Tube requires five-contact socket. 1F4 
Filament volts (dc), 2.0; amperes, 0.12. Type 
1F4 is similar electrically to type 1F5-G. Type 
1F4 is a DISCONTINUED type listed for ref- 
erence only. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 41, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.12. Typi- 1F 5 @ 
cal operation as class Ai amplifier: plate and ie 
grid-No.2 (screen-grid) volts, 135 (180 maz) ; grid- 
No.1 volts, —4.5; plate ma., 8; grid-No.2 ma., 
2.4; cathode resistor, 432 ohms; output watts, 
0.31. This is & DISCONTINUED type listed 
for reference only. 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Glass type used as combined detector, am- 
plifier, and ave tube in battery-operated re- 
ceivers. Outline 38, OUTLINES SECTION. 1F6 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. Typical operation of 
pentode unit as class A: amplifier: plate volts, 
180 max; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.1 volts, —1.5; plate ma., 2.2; grid-No.2 
ma., 0.7. This is a DISCONTINUED type 
listed for reference only. 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Glass octal type used as combined detector, 
amplifier, and ave tube in battery-operated re- 
ceivers. Outline 38, OUTLINES SECTION. 1lF7-G 
Tube requires octal socket. Filament volts (dc), ; 
2.0; amperes, 0.06. Similar electrically to type 
1F6 except for interelectrode capacitances. Type 
1F7-G is a DISCONTINUED type listed for 
reference only. 
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MEDIUM-MU TRIODE 


Glass octal type used in battery-operated 
receivers as detector or voltage amplifier. Out- 
line 23, OUTLINES SECTION. This type may 
be supplied with pin No.1 omitted. Tube requires 

1G64-GT octal socket. Filament volts:(dc), 1.4; amperes, 
0.05. Typical operation and characteristics as 
class A: amplifier: plate volts, 90 (110 maz); 
grid volts, —6; plate ma., 2.3; plate resistance, 
10700 ohms; amplification factor, 8.8; trans- 
conductance, 825 pmhos. This is a DISCON- 
TINUED type listed for reference only. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 41, OUT- 
LINES SECTION. Tube requires octal socket. 
} G 5-G Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class Ai amplifier: plate and grid- 
No.2 (screen-grid) volts, 135 maz; grid-No.1 
volts, -13.5; plate ma., 9.7; output watts, 0.55. 
This is a DISCONTINUED type listed for 
reference only. 


HIGH-MU TWIN POWER TRIODE 


GT2 GT} 
Glass octal type used in output stage of (4) 
battery-operated receivers. Outline 23, OUT- Pro JL NN PT; 
LINES SECTION. Tube requires octal socket. (3) , 
] G 6-GT Filament volts (dc), 1.4; amperes, 0.1. Typical 


operation as class B amplifier: plate volts, 90 - 
(110 maz); de grid volts, 0; peak af grid-to-grid F NE 
volts, 48; effective grid-eircuit impedance per (1) (8) 
unit, 2530 ohms; plate ma. (zero signal), 2; 

: : : A NC NC 
plate ma. (maximum signal), 11; peak grid ma. 


per unit, 6; output watts (approx ), 0.35. This is a DISCONTINUED type listed for reference only. 


MEDIUM-MU TRIODE 


G 
Glass octal type used as detector or voltage (4) (5) 
amplifier in battery-operated receivers. Outline p 
36, OUTLINES SECTION. This type may be —_@) 
1TH 4.G supplied: with pin No.1 omitted. Tube requires 
octal socket. Filament volts (de), 2.0; amperes, (2) 


0.06. Typical operation as class A: amplifier: F Ae 


plate volts, 180 max; grid volts, -13.5; amplifi- 

cation factor, 9.3; plate resistance, 10300 ohms; 

transconductance, 900 umhos; plate ma., 3-%. 
For grid-bias detection, plate volts up to 180 maz may be used and grid bias adjusted so that zero-signal 
plate ma. is about 0.2. This is a DISCONTINUED type listed for reference only. 


_DIODE—HIGH-MU TRIODE 


Glass octal type used as combined 
] ff 5 GT detector and amplifier in battery-oper- 
or ated receivers.Outline 24, OUTLINES fs 
SECTION. Tube requires octal socket. 

Filament volts (dc), 1.4; amperes, 0.05. BC NC 
Characteristics of triode unit as class A; amplifier: plate volts, 90 (110 maz); grid 
volts, 0; plate ma., 0.15; plate resistance, 240000 ohms; amplification factor, 65; 

transconductance, 275 umhos. Diode is located at negative end of filament. 


NC Pp 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass octal type used as combined detector, 

amplifier, and ave tube in battery-operated re- 

] H6 cS ceivers. Outline 36, OUTLINES SECTION. 
Ee Tube requires octal socket. Filament volts (dc), 

2.0; amperes, 0.06. Type 1H6-G is similar elec- 

trically to type 1B5/25S. Type 1H6-G is a 

DISCONTINUED type listed for reference only. 
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“@) 6) Glass octal type used in output stage of 
battery-operated receivers. Outline 41, OUT- 
ea LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 

operation as class Ai amplifier: plate and grid- 1J5-G 


Fe (2) F- No.2(screen-grid) volts, 135 maz; grid-No.1 volts, 

Wee C3 -16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate 

resistance, 105000 ohms; load resistance, 13500 

NC NC ohms; output watts, 0.45. This is a DISCON- 
TINUED type listed for reference only. 


GT2 GT} HIGH-MU TWIN POWER TRIODE 
p @) PT Glass octal types used in output stage of 
%) gs aN 6 | battery-operated receivers. Type 1J6-G, Out- 
line 36; type 1J6-GT, Outline 27, OUTLINES 1J6-G 
SECTION. Tubes require octal socket. Fila- 
F(2) 


operation as class B power amplifier: plate volts, 

135 max; peak plate ma. per plate, 50 maz; 

NC NC grid volts, 0; zero-signal plate ma. per plate, 
5; effective plate-to-plate load resistance, 10000 


ohms; average input watts, 0.17; output watts, 2.1. These are DISCONTINUED types tisted for 
reference only. 


. : DF ment volts (de), 2.0; amperes, 0.24. Typical 1J6-GT 


SHARP-CUTOFF PENTODE 


Miniature typeused as rf or if am- 
plifierin portable, battery-operated re- ] L4 
ceivers, particularly those not util- 
izing ave.Outline11,OUTLINES SEC- 
TION.Tube requires miniature seven- ; 
contact socket and may be mounted in any position. Internal shield eliminates 
need for external bulb shield, but shielding the socket is essential if minimum grid- 
No.1-to-plate capacitance is required. For typical operation as a resistance-cou- 
pled amplifier, refer to Chart 1, RESISTANCE-COUPLED AMPLIFIER SEC- 
TION. For filament considerations, refer to type 1U4. 


EIGAMENTRY OL LAGIONGDC) sc tes fin eerste otra cain Suckata cee Oh none iercicicevh ie sens eres » 14 volts 

FE TPAMEIN TIO URRENT Ui et, Shp ttaP ae olor tht eter eats Ere ee oi heats. p STE cree eiealte to, Si Serabal Dade 0.05. ampere 

DIRECT INTERELECTRODE CAPACITANCES . 
CUTIGAN OP LetOVR ALG oie eee eae ae ee Mitre Serene Bee SB ea hk ae 0.01 max: put 
Grid No.1 to Filament, Grid No.2, Grid No.3, and Internal Shield........ 3.6 put 
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield............ 7.5 put 


TYPE IL4 
Er=l.4 VOLTS DC 
GRID-N22 VOLTS=90 


ATE MILLIAMPERES 


PoE 


Ee ea 
A 
Pa eee Peete] || | 


° 300 tteoNa iT Sie 60 200 
PLATE VOLTS 82CM-6382T! 
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Maximum Ratings: CLASS A, AMPLIFIER 

PLATE WV-OL TAGE Girccs fs are tate tote oie eialeps cas 6 ave ete ouerlele tora le eer asesiotere torch 110 max 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE. .........cccceccccccccevcees 90 max 
GRID-NO.2: SUPPLY ‘VOLTAGE, 5c are eae cietadone. einer actos aicteraeoricere aie 110 max 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value........... 0 maz 
TOTAL CATHODE CURRENT. ....0..-0ecccccescscce Ra tee. wat Pee 3 08s 6.5 max 
Characteristics: 

Plate Voltage. :. 2 < oc co os. «Pacteeseshtiats okaneve orshs Gpalbaiers ole oi siefoioe olla tavers 90 90 
Grid-No.2 Voltages sic ia's ss Qa es seven bay cise napecologeietone sage polakobotietortte tee ove 67.5 90° 
Grid-No. 1 Voltage 5%, << Acc a agedorores cnet ai cug sone orectetote osauoael cielo eueiedou erenate ls 0 0 
Plate Resistance ss os soa 6 a: oso crore eters cus ticucie cus «eis ouccedeieueretaue ce otei= anion 0.6 0.26 
‘Transconductante si: .6« . sciecue cs ae ee ene ee Ter 925 1025 
Grid-No. 1 Voltage for plate current of 10 wa..............2e ec eeee -6 -10 
Plate'Currente is. eo cee Bel exe Bye eae ee enelen eee MONROE tele 2.9 4.5 
Grid-No. 2 Current... 0s 5. ESS Se. cee eit oaee 1.2 2.0 


PENTAGRID CONVERTER 


Miniature type used in low-drain battery- 
operated receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature seven-con- 
1L6 tact socket and may be mounted in any posi- 
tion. Filament volts (de), 1.4; amperes, 0.05. 
Maximum ratings: plate volts, grid-No.2 volts, 
and grids-No.3-and-No.5 supply volts, 110 maz; 
grids-No.3-and-No.5 volts, 65 max; total cath- 
ode ma., 4 max. This type is used principally 
for renewal purposes. 


CONVERTER SERVICE 
Characteristics: (Separate Excitation): 


Plate: Voltage ra ca cicenaesc ater ee ae eee Se ee ea ae Se erate eae, 90 
Grids-No.3-and-No.5 (Sereen-Grid) Voltage.............. ccc ccc eens ecnce 45 
Grid-No.2' (Oscillator-Plate) Voltages. ar a Nienenctsacl tit apnicisisicus Serie idee eisai see 90 
Grid-No.4 (Mixer-Grid) Violtaves oe yets coc core cic tte ce tether een 0 
Grid-No.1)(Oscillator-Grid) “Résistormint cic te woe eee ae tes eee tet 0.2 
Plate. Resistance, CAp prox. ob, ..ciusa tits ac ciate ec e 0.65 
Plate - Currents Gracc cg ane Cote See ear oe a eet ae eT ROTOR artes ore eee ete eee 0.5 
Grids-N0:3-and-No.5 @urrente 2) 2S eo Pe ie ioe wee i 0.6 
(arid -No-2sGurrent oe oii cess egpcheeio ce nce MON ole are CR tale oi eI encase aceon 2, 
Grid=No.t Current: 615,546 csc sate hee oe ee aid Ck Re Oe ee eee 0.035 
Total. CathodeCurrenti. 1.4 his cents tect eee eee ea ee 2.35 
Conversion-lransconductance aie aoe ae ue ecient  a a ree 300 
Grid-No.4 Voltage for conversion transconductance of 10 umhos.......... -3.5 
Grid-No.4 Voltage for conversion transconductance of 100 umhos.......... -1.3 


volts 
volts 
volts 
volts 
megohm 
megohm 


NOTE: The transconductance between grid No.1 and grid No.2 connected to plate (not oscillating) is 
approximately 550 umhos under the following conditions: signal applied to grid No.1 at zero bias; grid 
No.2 and plate at 90 volts; grids No.3 and No.5 at 45 volts; grid No.4 grounded. Under the same con- 


ditions, the plate current is 5 milliamperes, and the amplification factor is 40. 


Maximum Circuit Value (For maximum rated conditions) : 


Grid=-No.4-Circuit; Resistance’... cr. oc tue eric ie ree One ie aes 1.0 max 


POWER PENTODE. 


Glass lock-in type used in output stage of 

battery-operated receivers. Outline 15, OUT- 

| LA4 LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. For 

electrical characteristics and typical operation, 

refer to glass-octal type 1A5-GT. Type1LA4isa 

DISCONTINUED typelisted for reference only. 


PENTAGRID CONVERTER 


Glass lock-in type used in battery-operated 

receivers. Outline 15, OUTLINES SECTION. 

IL A6é Tube requires lock-in socket. Filament volts 
(dc), 1.4; amperes, 0.05. Typical operation as 

converter is the same as for type 1A7-GT ex- 

cept that the maximum grid-No.2 volts is 65, 

the maximum total cathode ma. is 4.0, the plate 

resistance is 0.75 megohm, and the conversion 


megohm 


transconductance for a grid-No.4 (control-grid) bias of —3 volts is 10 umhos. This type is used principally 


for renewal purposes. 
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POWER PENTODE 


Glass lock-in type used in output stage of 
battery-operated receivers. Outline 15, OUT- . 
LINES SECTION. Tube requires lock-in socket. | L B4 
Filament volts (dc), 1.4; amperes, 0.05. For elec- 
trical characteristics, refer to pentode unit of 
glass-octal type 1D8-GT. Type 1LB4 is used 
principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in battery-operated receivers. Outline 15, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical ] LC5 
operation as class Ai amplifier: plate volts, 90 
(110 max) ; grid-No.2 (screen-grid) volts, 45 max; 
grid-No.1 volts, 0; plate resistance (approx.), 
greater than 1 megohm; transconductance, 775 
umhos; plate ma., 1.15; grid-No.2 ma., 0.3. This 
type is used principally for renewal purposes. 


PENTAGRID CONVERTER 


Glass lock-in type used in battery-operated 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(dc), 1.4; amperes, 0.05. Typical operation as 
converter: plate volts, 90 (110 maz); grids-No.3- 
and-No.5 volts, 35 (45 maz); grid-No.2 volts, 45; ] LC6 
grid-No.1 volts, 0; plate resistance, 0.65 meg- : 
ohm; plate ma., 0.75; grids-No.3-and-No.5 ma., a 
0.70; grid-No.2 ma., 1.4; total cathode ma., 
2.9; conversion transconductance (zero bias), 
275 pmhos. This type is used principally for 
renewal purposes. 


DIODE— SHARP-CUTOFF 
PENTODE 


Glass lock-in type used as combined detec- 
tor and af voltage amplifier in battery-operated 
receivers. Outline 15, OUTLINES SECTION. ILDS5 
Tube requires lock-in socket. Filament volts 
(de), 1.4; amperes, 0.05. Characteristics of pen- 
tode unit: plate volts, 90 (110 maz); grid-No.2 
volts, 45; grid-No.1 volts, 0; plate ma., 0.6; 
grid-No.2 ma., 0.1; plate resistance, 0.75 meg- 
ohm; transconductance, 575 wmhos. This type 
is used principally for renewal purposes. 


MEDIUM-MU TRIODE 


Glass lock-in type used as detector or volt- 
age amplifier in battery-operated receivers. Out- 
line 15, OUTLINES SECTION. Tube requires 
lock-in socket. Filament volts (dc), 1.4; amperes, ] L E3 
0.05. Typical operation as class Ai amplifier: 
plate volts, 90 (110 maz); grid volts, -3; plate 
ma., 1.4; plate resistance, 19000 ohms; trans- 
conductance, 760 umhos; amplification factor, 
14.5. This type is used principally for renewal 
purposes. 


REMOTE-CUTOFF PENTODE 


Lock-in type used as rf or if amplifier in 
battery-operated receivers. Outline 15, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical i LG5 
operation and maximum ratings as class A1 
amplifier: plate volts, 90 (110 max); grid-No.2 
volts, 45 (110 maz); grid-No.1 volts, 0; plate 
resistance (approx.), greater than 1 megohm; 
transconductance, 800 umhos; plate ma., 1.7; 
grid-No.2 ma., 0.4; grid-No.1 voltage for transconductance of 10 umhos, -10 volts. This type is used 
principally for renewal purposes. 
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DIODE—HIGH-MU TRIODE 


Glass lock-in type-used as combined detec- 
tor and amplifier in battery-operated receivers. 
ILH4 Outline 15, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts (dc), 1.4; 
amperes, 0.05. For electrical characteristics, re- 
fer to glass-octal type 1H5-GT. Type 1LH4 is 
used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in battery-operated receivers. Outline 15, OUT- 
LINES SECTION. Tube requires lock-in socket. 
| L iN 5 Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate and grid- 
No.2(screen-grid) volts, 90 (110 maz) ; grid-No.1 
volts, 0; plate ma., 1.6; grid-No.2 ma., 0.35; 
plate resistance (approx.), 1.1 megohms; trans- 
conductance, 800 ywmhos. ‘This type is used 
principally for renewal purposes. 


SHARP-CUTOFF PENTODE Os 


; Glass octal type used asrf orifam- 
] N 5-GT plifierin battery-operated receivers. 
Outline 24, OUTLINES SECTION. «IOQ~V 03 
Tube requires octal socket and may be (1) ¥ (8) 
“mounted in any position. When used Se Nc 
in ave circuits, the 1N5-GT should be only partially controlled to avoid exces- 
sive reduction in receiver sensitivity with large signal input. 


FIRAMENTZVOLTA GEN DC) ss bis sania eecio se GU A ee Oe Loe Bee 1.4 volts 


MTA MeN TT: GURRONT So oc. APRS ee eae Bile cious 4 ciencat net oa susientas 0.05 ampere 
DirEcT INTERELECTRODE CAPACITANCES:* 
Grd’ No.! to Plate. . .2 Canc tes.pelaamnaash ae 6 eee 0.007 max ppt 
Grid No.1 to Filament, Grid No.2, and Grid No.3.............- 239 up 
Plate to Filament, Grid No.2, and Grid No.8...... ....... a 9.0 mpt 


* With external shield connected to negative filament terminal. 


Characteristics: CLASS A, AMPLIFIER 


Plate Voltage (110) volts! maz) wenwclaciisks aciolieiie caeide dente hon nets 90 volts 
Grid-No.2 (Screen-Grid) Voltage (110 volts max)...........eeee00- 90 volts 
Grid-No. LY oltage oo. ss Saye besepepue a tae L443 BRS Ae ee. i aa 0 volts 
Plate. BResistaiice (A pproXx.) \cwasecns @ am tees eo eee cece 1.5 megohms 
"TraviseannUccaniCe «2 iss sc aneibbiebaret ck cebeleten ake tabi ine keen. 750 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa..........-. —3.2 volts 
Plate Current im. 33256.id nok Saas BOLE E ee ah 1.2 ma 
Grid-No.:2 Currént.; 30:55 i add: ol eeatidiak as «oie A apne page 0.3 ma 


DIODE—POWER PENTODE 


“ Glass octal type used as combined detec- (4) (8) 
tor and power output tube in battery-operated é vi 
: receivers. Maximum over-all length, 4 inches; °@) 
] N6-G maximum diameter, 1-3/16 inches. Filament 
_volts (de), 1.4; amperes, 0.05. Typical operation 
of pentode unit as class Ai amplifier: plate and RAP F- 
grid-No.2 (screen-grid) volts, 90 (110 maz); G3p 
‘grid-No.1 volts, —4.5; plate ma., 3.1; grid-No.2 Ona 
ma. (zero-signal), 0.6; plate resistance (approx.), ae ate 
0.3 megohm; transconductance, 800 yumhos; lox resistance, 25000 ohms; output watts, 0. 1. — 
is a DISCONTINUED type listed for reference only. 
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REMOTE-CUTOFF PENTODE 


Glass octal type used as rf or if amplifier in 
battery-operated receivers. Outline 24, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 IP5-GT 
(110 max); grid-No.2 (sereen-grid) volts, 90 (110 
max); grid-No.1 volts, 0; plate resistance 
(approx.), 0.8 megohm; transconductance, 750 
pmhos; transconductance (approx.) with —12 


volts'on grid No.1, 10 umhos; plate ma., 2.3; grid-No.2 ma., 0.7. This is a DISCONTINUED type 
listed for reference only. 


G2 o BEAM POWER TUBE 


Glass octal type used in the output stage 

P G) fs of battery-operated receivers. Outline 23, OUT- dl 
LINES SECTION. This type may be supplied 1Q5-GT 

with pin No.1 omitted. Tube requires octal 


OAS: socket. Filament volts (dc), 1.4; amperes, 0.1. 


G3 For electrical characteristics and ratings, refer 

to type 3Q5-GT with parallel filament arrange- 

NC NC ment. Type 1Q5-GT is a DISCONTINUED 
type for reference only. 


PENTAGRID CONVERTER 


Miniature type used in lightweight, 
portable, compact, battery-operated re- 1 R5 
ceivers. Outline 11, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be mounted in 
any position. For general discussion of pentagrid types, see Frequency Conversion 
in ELECTRON TUBE APPLICATIONS SECTION. For filament considerations, 
refer to type 1U4. 


ECTPAMEN TAVOLDA GED CDC in cus tetu ce cacliondtetadic osteo) te Semegtaobiuene. oes, uiel etn herehee 1 


A volts 
KILAMEN IMC URREND occa area saierel le telarel ohare mT OMS esa eee Fea 0.05 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.3 to All Other Electrodes (RF Input)................. 7.0 ut 
Plate to All Other Electrodes (Mixer Output).................. 7.5 put 
Grid No.1 to All Other Electrodes (Ose. Input)................ 3.8 pp 
TIC NIG OKUO ELA Le a ees then cee rc HL atc Rapan vec tne ae sstiane yao ae ekG 0.4 max ppt 
GridgNio.so0GsGTrid NOs F. mee denis tases, © eux oa toner wPete ie elle cheje ake 0.2 max ppt 
Grid) Novl topPlate. 8: SASL aS eee ta Siete tiie Stele aie ee : 0.1 max wpt 


OPERATION CHARACTERISTICS 


TYPE IRS ed 
E ¢=l.4 VOLTS DC 

ws GRID- |GRID-|GRID- 

Z[PLATE|Ne2 8) Net | NFL 

Se TS) OL TSIMES, [RENT 300 

9 “LA 

Al 45 | 45 101 | 150 

B| 90 | 45 | o1 | 150 

Cl) 675) 1675 | oF | 250 

Jol 90 [675 | o1 | 250 


*®OBTAINED BY ADJUSTMENT 
OF GRID-N21 VOLTS TO GIVE 


OPERATION CHARACTERISTICS 


TYPE IRS : 
E¢=14 VOLTS 0¢ 


675 
PLATE voLTS| 90— 
675 OR 90 +++ 
GRID-N2 3 VOLTS=0 
GRIDS-N22&N24 VOLTS=67.5 
GRID-N2I RES.=0.1 MEG. 
I¢,=0.02 MA. (RECOMMENDED MIN.) 


GRID-N21 CUR. VARIED BY ADJUSTMENT 
OF OSCILLATOR VOLTAGE 
OSC. VOLTS ON GRIDS N22 & N24 &8ON 
: FILAMENT=0 


~ CONVERSION TRANSCONDUCTANCE-MICROMHOS 


CONVERSION TRANSCOND. ($¢)-MICROMHOS 
3 
fe) 


: Poybeinea 
atthe ole | 
. Ww 150 
2 3 Ni dlaia heat. a a4 
250 5 z 
: frie lie ond pen 
200 ree ae 
, abi i Be 
150 3 
100 of leben leetlasale As al oclire ba 
5 Dek OE | 
50 1Y Za" | LZ 
) pet 
ft N21 (OSC GRIDS MILLIANPERES (ic ) “16: =12 -6 =4 ce 
tla ’ aaraaceen GRID-N23 (CONTROL-GRID) VOLTS 
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CONVERTER SERVICE 


Maximum Ratings: 


PLATE: VOLTAGE ois s.5. 5 cre 4 5 AED OEE Citas hotae asd eR ceetals pee tal ronatioks 90 max 
GRIDS-N 0.2-AND-N0O.4 (SCREEN-GRID) aoe ay ede te Ne te febetey el ensdetess : 67.5 max 
GRIDS-N0.2-AND-N0.4 SUPPLY VOLTAGE... 1... .. cece ec cee eeaces 3 90 max 
GRID-NO.3 (CONTROL- GRID) VOLTAGE, Positive Bias Value .......... 0 max 
TOTAL: ZERO-SIGNAL CATHODE CURRENT... seicc sche etic ce clone oiciels ole * 5.5 max 


Characteristics: 


Plate Woltagetce ects os nl eieatac einer eicr as “145 67.5 90 90 
Grids-No.2-and-No.4 Voltage..............-2- 45 67.5 45 67.5 
Grid-No:3. Voltages. S800 ee ee eine eerie « tt) 0 0 0 
Grid<=Notl? Resistor.taen tele ck waale cette oni 0.1 0.1 0.1 0.1 
Plate Resistance (A pprox:)\-. me tien aie eee er 0.6 0.5 0.8 0.6 
Conversion Transconductance..............+6: 235 280 250 300 
Grid-No.3 Voltage for conversion trans- 

conductance of approx. 5 wmhos.......,.... -9 -14 -9 -14 
Plate:@Curren ti fer. os eo ete ene etah aera eee Net 1.4 0.8 1.6 
Grids-No.2-and-No.4 Current. ...............- 1.9 oon 1.9 3.2 
Grid=-Nowl? Current... 0... chee a eee 0.15 0.25 0.15 0.25 
Total Cathode'Current....... his eek eee PAL LAS 5 PAWS) 


NOTE: The transconductance between grid No. 1 and grids No.2 and No.4 tied to plate (not oscillating) 
is approximately 1400 uwmhos under the following conditions: grids No.1 and No.3 at 0 volts; grids No.2 


and No.4 and plate at 67.5 volts. 


POWER PENTODE 


Miniature type used in output stage of 
lightweight, compact, portable, battery-oper- 
ated equipment. Types 184 and 384 are identi- 

] S4 cal except for filament arrangement. Outline 11, 
OUTLINES SECTION. Type 1S4 requires 
miniature seven-contact socket and may be 
mounted in any position. For ratings, typical 
operation, and curves, refer to type 3S4 with 
parallel filament arrangement. For filament con- 


siderations, refer to type 1U4 and ELECTRON TUBE INSTALLATION SECTION. Filament volts 


(de), 1.4; amperes, 0.1. This type is used principally for renewal purposes. 


DIODE— 


Pp 


SHARP-CUTOFF PENTODE 
185 Miniature type used in light- 
weight, compact, portable, battery-op- NAD. 


erated receivers as combined detector 
and af voltage amplifier. Outline 11, Ee 


OUTLINES SECTION. Filament volts (dc), 1.4; amperes, 0.05. Tube requires 
miniature seven-contact socket and may be mounted in any position. For elec- 


trical characteristics, curves, and application, refer to type 1U5. 


REMOTE-CUTOFF PENTODE 


1T4 Miniature type used in light- 
weight, compact, portable, battery-op- 

erated receivers as rf or if amplifier. 

Because of internal] shielding feature, 

an external bulb shield is not needed, 


but socket shielding is essential if minimum grid-No.1-to-plate capacitance is to be 
obtained. Outline 11, OUTLINES SECTION. Tube requires miniature seven-con- 
tact socket and may be mounted in any position. For filament considerations, refer 


to type 1U4. 


FILAMENT: VOLTAGE (DC) 226.054) bide cee es Goce Oc cee ees 1.4 


FILAMENT CURBENT . 6 00.0%. bio ccs esnaw ee ees eo ee aD 0.05 
DirEcT INTERELECTRODB CAPACITANCES:* 
GridNo:1 to: Plate So ccs tine cts ee he ee 0.01 maz 
Grid No.1 to Filament, Grid No.2, Grid No.3, and Internal Shield 3.6 
Plate to Filament, Grid No. 2, Grid No.3, and Internal Shield. ... 7.5 


* With close-fitting shield connected to negative filament terminal. 
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Maximum Ratings: CLASS A; AMPLIFIER : 
PAATRH VOLTAGES <a IE cane on AEs i DN epitatter Medeabarereleheke oe 90 max volts 
GRID-NO:2a(SCREHN-GRID) VOLTAGE. ase. ook sec ons cet. dette 67.5 max volts 
GRIDEN O-cSUPPAN VOLTAGE: 14.5 stics pcre l onde otierds oe Hones caenaee « 90 max volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.......... 0 max volts 
OT AS ee ROD R MOURRIINT chit cut cane hase ca see hee ae oe ote ee nee 5.5 max ma 
Characteristics: 
PLACOMNOILAGE freee chee. oh a etnies hacen aes 45 67.5 90 90 volts 
GriG-No-Z-¥ ota gehts ae a. ee ler onan 45 67.5 45 67.5 volts 
Grid-NoO.tsV OltAgE. ........ . MU ROGSE. Fetal 0 0 0 0 volts 
Plate Resistance (ApproxX.).......0.eeceeveee 0.35 0.25 0.8 0.5 megohm 
EPANSCONGUCEANCE a=. o sheik cain ails Sh sigts aici one ehcls 700 875 750 900 _ pmhos 
Grid-No.1 Voltage for’ transconductance of 10 

AIMDOSE Pe Sere spike SERRE PSO TOP -10 -16 -10 -16 '. volts 
BIALOMSULPCR GP. ce nos Fie ein Se tala, 5 of Av s, Sooke Le 3.4 1.8 3.5 ma 
RTEUI-IN GD ch CUTTONE. ook cakcac knees Crees 0.7 1.5 0.65 1.4 ma 


TYPE IT4 
E,='.4 VOLTS OC 
GRID-N22 VOLTS =67.5 


PLATE MILLIAMPERES 


ti ak . NPLATE quae me A gas 
G2 Gh BEAM POWER TUBE 

(4) (S) Glass octal type used in output stage of 
PG) > battery-operated receivers. Outline 23, OUT- 
LINES SECTION. This type may be supplied 

with pin No.1 omitted. Tube requires octal IT 5-GT 
e+(2) (7) p socket. Filament volts (dc), 1.4; amperes, 0.05. 
eee G3 +«For filament considerations, refer to type 1U4. 
C) (8) Typical operation as class Ai amplifier with fixed 
NC NC bias: plate and grid-No.2 (screen-grid) volts, 90 


(110 max); grid-No.1 volts, -6; peak af grid- 
No.1 volts, 6; plate ma. (maximum or zero-signal), 6.5; grid-No.2 ma. (zero-signal), 0.8; grid-No.2 ma. 
(maximum signal), 1.5; plate resistance, 0.25 megohm; transconductance, 1150 wmhos; load resistance, 
14000 ohms; total harmonic distortion, 7.5 per cent; output watts, 0.17. This isa DISCONTINUED 
type listed for reference only. 


DIODE—SHARP-CUTOFF PENTODE 


Subminiature type used as combined de- 
tector and audio amplifier in small, compact, 
battery-operated receivers for the standard AM 
broadcast band. Outline 8, OUTLINES SEC- 1T6 
TION. Tube requires subminiature eight-con- 
tact socket and may be mounted in any position. 
Base pins should not be soldered to circuit ele- 
ments because heat of soldering operation may 
crack the glass seal. Filament volts (dc), 1.25; 
amperes, 0.04. The filament may be connected directly across a dry-cell battery rated at a  tetaiial 
potential of 1.5 volts. Filament voltage should never exceed 1.6 volts. Typical operation of pentode unit 
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as class Ai amplifier: plate and grid-No.2 (screen-grid) volts, 67.5 maz; grid-No.1 volts, 0; plate resist- 
ance (approx.), 0.4 megohm; transconductance, 600 wmhos; plate ma., 1.6; grid-No.2 ma., 0.4; total 
cathode ma., 2.0 max. Maximum diode plate ma., 0.25. This is a DISCONTINUED type listed for 
reference only. 


SHARP-CUTOFF PENTODE 


Miniature type used as rf or if 

1U4 amplifier in stages not controlled by 

ave in lightweight, compact, portable, 

battery-operated equipment. Because 

the grid No.2 can be operated at the 

same voltage as the plate, a voltage-dropping resistor is not needed. For typical 

operation as a resistance-coupled amplifier, refer to Chart 3, RESISTANCE- 
COUPLED AMPLIFIER SECTION. 


FILAMENT \VOLTAGBCDC), 00.7 s.sssies eteh wieis «one eis ove alietouierd etetid lm cavel Oia ace) che oaeuadedetelcrs 1.4 volts 
FILAMENT: CURRENT) 00) 0. 5, octoral stale lave cate eats wieig wel al tase ig. GRELEPES cnet volloneoce! suites me 0.05 ampere 
DIRECT INTERELECTRODB CAPACITANCES:* 
Grid. No. betouPlater § iiccrie eo ais. ccttace orate atece atiaria de auch Ove, Sreua alone ereionie aie tevelelets 0.01 max poe 
Grid-No.1 to Filament, Grid No.2, Grid No.3, and Internal Shield........ 3.6 ppt 
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield............ 7.5 upt 
* External shield connected to negative filament terminal. 
Maximum Ratings: CLASS A, AMPLIFIER 
PLATE LV OLTAGB § ph sic. ae oe SL ARTO Mata G Etec te ve aethe eee tare caaete chores 110 maz volts 
GRID-N0O.2 (SCREEN-GRID) “VOUTAGE Se 22a a aiterere erates thence device oi tielietiche (esi ats 110 max volts 
GRID-N0o.1 (CONTROL-GRID) VOLTAGE: 
Negativelbias ‘value: Soiree SS ae Sicteee aoe oes ete eeactnecnioees © atts cred 30 max volts. 
Positive: bias: value '.5; eerie Wea es aiehobsi onl ete etelg Sie reten ene sare Sei iete ic ete 0 max volts 
TOTALICATHODE: CURRENT Hy. U4 Ais alc tee wicca eke re ee ree enae Tee eae ane era arei ts 6 max ma 


Characteristics: 


Plate Violtagert ois a ace ih ee Desa Ce ae Ooo Mule IRE ee cole Me ME ee erences ~ 90 volts 
Grid-No.2' Voltages ooo) slic Poe re Pee he Ce OE TEE RUIN 90 volts 
Grid-No-17V oltager. sins. s ose REESE VE Ciara ARE 5 nc NU SOAS SREY RON GIR RUA 8 0 volts 
Plate Resistance (Approx.) . 5: ibsitriccd cui eoctoke inlet eels a tek oda cance 1.0 megohm 
‘Lransconductance 2) er pe Ren os acclc a became otEs ican er nice here caste 900 pmhos 
Grid-No.1 Voltage for transconductance of 10 pes a WR oes che Ces e-3 Sccrs- eee -4 volts 
Plate Garrente tire ca eo one ea Loe ee I a a ear AEN Da anne agree aE mre eneS See a 1.6 ma 
Grid-N OSA) Currents c o.i5 sh yesh eee eo Tatia: ee eee Rear Saw oda ol cls eerie: ec 23 0.5 ma 


INSTALLATION AND APPLICATION 


Type 1U4 requires a miniature seven-contact socket and may be mounted in 
any position. Outline 11, OUTLINES SECTION. 


The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series In either case, the voltage across the filament should 
not exceed 1.6 volts. 


With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac- 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across the filament 
will be maintained within a range of 1.25 to 1.4 volts with a center of 1.3 volts. 


In order to meet the recommended conditions for operating filaments in series 
from dry-battery, storage-battery, or power-line sources, it may be necessary to use 
shunting resistors across the individual 1.4-volt sections of filament. Refer to 
ELECTRON TUBE INSTALLATION SECTION for additional filament con- 
siderations. 
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AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 1U4 
E-¢=!.4VOLTS DC 
GRID-N22 VOLTS =90 


PLATE MILLIAMPERES 


PLATE VOLTS 


, 92CM-6669T 
DIODE—SHARP-CUTOFF 
PENTODE 
Miniature type used in light-. 1 5 
weight, compact, portable, battery-op-- U 


erated receivers as combined deteetor 

and af voltage amplifier. The 1U5 is 

similar to the 185 but utilizes an im- 

proved structure which greatly reduces any tendency toward microphonic effects. 
In addition, the diode unit is effectively shielded from the pentode unit to prevent 
“‘play-through.”’ Outline 11, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For typical operation 
as a resistance-coupled amplifier, refer to Chart 2, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For filament considerations, refer to type 1U4. 


EICAMENS) VOUT AGE. (DG): soc) ara cugiat vers oy Testecine ocala eae ke es te ohh ovine buetons 1.4 volts 
ITAMEN TAC URR EN Ts seers Sy mace iocetee ete aes. o Sucker Me el oucscheta Cas ae 0.05 ampere 
Maximum Ratings: PENTODE UNIT AS CLASS A, AMPLIFIER 
PEATE VOLTAGE Maite pen ne Big Se Le it won ci Re enee e Giee ke Sade ee ye 90 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. 205. caves one aac cee oe tee 08 90 max volts 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 
INEFATLV EI DIAS VaAlUCm ert ren eee aetna a chorea aha tear cohe a0 alter naka « i 50 max volts 
iRositive biasrvaliie mars... cls es seks es evele te ees nes aiiaved eae Ler es 0 max volts 
'LOTAT CATHODE CURRENTS cs. 6 cca hase sagae ceeds eats eae aes stele 3 max ma 
Characteristics: 
Pate iolhag elirentpere, cit Goa Peraeretn te cles, acle mists oe eieuesco sin aNoaesle esas le oats C 67.5 volts. 
GriG= NO EV OLLAL Cr aa en ce Terentia Sete heres a 67.5 volts 
Grid-No.1 Voltage 0 volts 
PIG CAR CHIBte Ce Mu Aaa oo ee tale eee eee ee Ne hate : 0.6 megohm 
EAH SCOMGUECCATICO Met ee a A ee oe en tee ee OE ER Rie eae 625 pmhos 
Grid-No.1 Voltage for plate current of 10ua.... 2.2... ccc ee ee eee ; -5 volts 
IPlACenO Ure en Unmet nee Potties co recece ity a laig eeeca: Chole atte mapabelc ore sate ee Ac 1.6 ma 
Grid=No:2: Current®, 25%. CASS ha. bee te abate te teva Rice rete 6 0.4 — ma 
Maximum Rating: DIODE UNIT 
PEATENE URRENT rts lett eet. tam ae Bala « ATOR eels «Bia bs lone 0.25 max ma 


Diode unit is located at negative end of filament and is independent of the pentode except for the 
common filament. | 
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AVERAGE eCare {CHARACTERISTICS 


Type 1U5 
E¢ =1.4 VOLTS DC 
GRID-N22 VOLTS = 67.5 


Resa cma 
Copper 
ale mani ie 
re fsa us 
Venn 


PLATE MILLIAMPERES 


eT 
PLATE VOLTS a 2cM- 6158TI 


HALF-WAVE VACUUM RECTIFIER 


Glass type used in ac/de or automobile 
receivers. Outline 34 or 35, OUTLINES SEC- 
TION. Tube requires four-contact socket. For 
| heater considerations, refer to type 6AT6. 
oY Heater volts (ac/dc), 6.38; amperes, 0.3. Maxi- 
mum ratings as half-wave rectifier: peak inverse 
plate volts, 1000; peak plate-ma., 270; peak 
heater-cathode volts, 500; de output ma., 45. 
This type is used principally for renewal pur- 
poses. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in high-volt- 

1V2 age, low-current applications such as 
the rectifier in high-voltage, pulse-op- 

erated voltage-doubling power supplies 

for kinescopes. The very low power 


required by the filament permits the use of a rectifier transformer having small 
size and light weight. For curve of average plate characteristics, see page 64. 


EILAMENT: VOLTAGE (AG) eo ooo oa hele Cena ole ha Oe cen a alates Ratetla hele otis ours 0.625 
FIGAMENT.C URRENT i aie feos tuations to con Rin ene etal cats Shes Colle rode aol seated ree eae ehaencts 0.3 
DirREcT INTERELECTRODE CAPACITANCE: 

Plateto Filament) (Approx. .s see eee tere coe nnn SAA a AeA aes 0.8 


PULSED-RECTIFIER SERVICE 


é : For operation in a 525-line, 80-frame system 
Maximum Ratings 


PEAK INVERSE PLATHEV OLTAGE Soi anieinl picnic econ On einten oe . 7500 max 
PRAK-PGATHE {CURRENT .cccidtteue ciel uerelece cere eit emia eieeiete ec ieee ieiere i einen 10 max 
AVERAGE (PLATE CURRENT ote occ acai aces eee oe tree tei, Mente: fees eee nee 0.5 max 


INSTALLATION AND APPLICATION 


~ volt 
ampere 


wpe 


Type 1V2 requires a miniature nine-contact socket and may be mounted in any 
position. The socket should be made of material having low leakage and should 
have adequate insulation between its filament and plate terminals to withstand 
the maximum peak inverse plate voltage. To provide the required insulation in 
miniature nine-contact sockets designed witha cylindrical center shield, it isnecessary 
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to remove the center shield. In addition, it is recommended that the socket clips 
for pins 1, 6, and 7 be removed to reduce the possibility of arc-over and minimize 
leakage. Outline 14, OUTLINES SECTION. 


The filament is of the coated type and is designed for eerie at 0.625 volt. 
The filament windings on the pulse transformer should be adjusted to provide the 
rated voltage under average line-voltage conditions. When the filament voltage is 
measured, it is recommended that an rms voltmeter of the thermal type be used. 
The meter and its leads must be insulated to withstand 15000 volts and the stray 
capacitances to ground should be minimized. 


The high voltages at which the 1 V2 is operated are very dangerous. Great care 
should be taken to prevent coming in contact with these high voltages. Particular 
care against fatal shock should be taken in measuring the filament voltage in those 
circuits where the filament is not grounded. Precautions must include safeguards 
which definitely eliminate all hazards to personnel. 


HALF-WAVE VACUUM RECTIFIER 
Miniature types used in high-volt- 


age, low-current applications such as 1X2-A 
the rectifier in a high-voltage, rf-op- 
erated power supply, oras therectifier of 1 X2-B 


high-voltage pulses produced in tel- 

evision scanning systems. Outlines 16 and 17, respectively, OUTLINES SECTION. 
Tubes require miniature nine-contact socket and may be mounted in any position. 
Plate connection is cap at top of bulb. Pins 3 and 7 may be used as tie points for 
filament dropping resistor and high-voltage filter resistor, or may be connected to 
the filament. These pins should not be connected to low-potential circuits. For 
other filament and high-voltage considerations, refer to type 1B3-GT. For curve 
of average plate characteristics, see page 64. Type 1 X2-A is used principally for re- 
newal purposes. 


HIGAMENCTBVOLDAGE CAG) cawtrasus. sacs orb red Ne citaiior osenenoue is Spcteie ieer cities oe eh ers aac 1.25 volts 


IMAMBEN TS: CURRENT cfs o-oo tatedetegssatt erase tinea eawe ices aekans chet fcokGy coerahs wasiceeeye acstovo bus 0.2 ampere 
DiIREcT INTERELECTRODE CAPACITANCE: 
Platorco sears Gre CA DDO, eee uci Giana caste eal cu. dae ones shar hl Sees @ eae! oie: « 1.0 upf 


PULSED-RECTIFIER SERVICE 
For operation in a 525-line, 30-frame system 


Maximum Ratings: 1X2-A 1X2-B 

PEAK INVERSE PLATE VOLTAGE (Absolute Maximum)°?........ 18000 max 220008 max volts 
PHAKIPUATH CURRENT (52s Sen ee La tes ots ere Stil oslo aeue 10 max 45 max ma 
AVR AGHER LAT ENO URRENT 2522. vesscoaiceko 3 oem tio aan ane Stee aeons 1 max 0.5 max ma 


Typical Operation: 
Peak Plate Supply Voltage: 


Positive) pulsemvaluel. cists sissies skeyle as ym CRE CRE CI 14000 18000 volts 
Negative pulecavalue: y Gir cce gists fe’ wgid O4 se Sloe yews aus 'e- pal 3500 2000 volts 
DC Output Voltage (ADDTOX. ) oc eo. scala eidiann Soin aim cielste'e 14000 18000 volts 
DC Output Currenti( Approx.) Sicko 8s say eaten es ie a ae 175 100 pa 


° The de component must not exceed 18000 volts. 
# Under no circumstances should this absolute value be exceeded. 


@ Gy POWER TRIODE 


Glass type used in output stage of ra- 
dio receivers and amplifiers. As a class 2 A3 
A; power amplifier, the 2A3 is usable 

OLaZO either singly or in push-pull combi- 
nation. 


HILAMENTLEVOLTAGH (AC/DC) iis cc sansttire els fee oeha 6 sleet oe ogee wie 65: Gere 2.5 volts 
BPITAMENTICURRENT setae carole <caneetels cre Riara cle a hee ae bee eetas 2.5 amperes 
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DirEcT INTERELECTRODE CAPACITANCES (ApproxX.): 


Grid to! Plate so Th gee ees sae Pus veuninynieidn.puaiveis 16.5 pl 

Grid to Bilamient «2. tcc eee tee ans cis Mee tureteneaete ic aeem ats 7.5 ppt 

Plate: to Filament:). .ovicuhs poe oe oe ele ty ota OR: fev eadaae ee eoante Blais 5.5 pf 
PUA TE”’V OUTAGE. cs tpicics ty ete Cl Raruage sete eictarelavetel siete Siete a terake oe eenecee 300 max volts 
PLATE DISSIPATION.........2++. SAE ASRS INAS PIPERS BAL UNRLS SS Arann Pacer. 8 15 max watts 
Typical Operation: 
Plate V altace... sier ie cccte So. w atene ere tetOeeele:  letera sy abr ieereeewe De chen sRSteicacns 250 volts 
Grid. Voltage? ye io205, epee es fae ecto ters et ere ores Sree eines aga uaseie renee -45 volts 
Plate Currents... cise a tae ehh akaue coh op ein acaseteas Gee tens Ri a Beas ie teenie 60 ma 
Amrplification’ la Ctr thts ic vices chee the eens Gis aus trebnsuouceeree eter stieme eye le ate aie 4.2 
Plate Resistance is soth ee AY. aes Shee Se eee 800 ohms 
TT ranscOnductan Cer”. .c.b cn eta 5 Ero vcitaustel wats ane cus unt eie ot L ee 5250 yumhos 
Toad Wesistances 2) yee tae an aie che tate corel ete cee nt eine tee eps meoeee 2500 ohms 
SecondsHarmonic: Distortion’ sige bias se oe seve ok ine Cte e ieee ale 5 per cent 
Power Output oi 28 ce acts os cvole oneneun ee aie Sa eee ene ele oben 3.5 watts 
Maximum Ratings PUSH-PULL CLASS AB, AMPLIFIER 
PLATH, VOLTAGE 5c es cle Dae Soha hee Ses Deeks ake os ob 300 max volts 
PLATH: DISSIPATION ratte rere eect ie etarnre oie ortin sieete a et ones ates ele 15 max watts 
Typical Operation (Values Are For Two Tubes): Fixed Bias Cathode Bias 
Plate Supply tV Oltage secs sesgsiw eusiaeensie ala el erates coed: nee ieee aceon eas 300 2m 300 volts 
Grid Voltage*# x: seo Gd. OEE SR ee epee ee ates ee -62 - volts 
Cathode-Bias Riesistor’...2 5° ils cua shen epcbeeie octeande neler ho ateeevare stone Ghee eae - 780 ohms 
Peak*ar Grid-to-Grid Voltages. «> seca cikcticue ances cieteborote cts isnstclaneueeiane 124 156 volts 
Zero-signal: Plate Current: 220-4, sa. Seah eine sce ere notes gees alk 80 80 ma 
Maximum=Sivnalj Plate Currents tics ecaniacs: cb ae niciothd: wae 147 100 ma 
Effective Load Resistance (Plate-to-plate) ..........5.- cee eee 3000 5000 ohms 
Total Harmonic MistortionVeys ils shel elRer tee ets LAM tals eae s 2.5 5.0 per cent 
Power Outputis ice ice eee tee Fe aise: Gable GPR shaMe teed < Piioneaatioes 15 10 watts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

Hor fixed-bias‘operation ys 2s. amie eas atoto eis oe eames Maas ected pelete 0.05 max megohm 

Hor cathode-hias.operation’ © 2 ae pce sec eek cap arete cede lass ees 0.5 max megohm 


* Grid voltage referred to mid-point of ac-operated hlarenss 
# When a single 2A3 is operated cathode-biased, the cathode-biasing resistor value should be 750 ohms. 


INSTALLATION AND APPLICATION 


Type 2A8 requires a four-contact socket and may be mounted in any position. 
Outline 52, OUTLINES SECTION. It is especially important that this tube, like 
other power-handline tubes, be adequately ventilated. 


The values recommended for push-pull operation are different from the con- 
ventional ones usually given on the basis of characteristics for a single tube. The 
values shown for Push-Pull Class AB, operation cover operation with fixed bias 
and with cathode bias, and have been determined on the basis of no grid current 
flow during the most positive swing of the input signal and of cancellation of 
second-harmonic distortion by virtue of the push-pull circuit. The cathode resistor 
should preferably be shunted by a suitable filter network to minimize grid-bias 
variations produced by current surges in the cathode resistor. 


When 2A3’s are operated in push-pull, it is desirable to provide means for 
adjusting the bias on each tube independently. This requirement is a result of the 
very high transconductance of these tubes (5250 micromhos). This very high value 
makes the 2A3 somewhat critical as to grid-bias voltage, since a very small bias- 
voltage change produces a very large change in plate current. It is obvious, there- 
fore, that the difference in plate current between two tubes may be sufficient to 
unbalance the system seriously. To avoid this possibility, simple methods of inde- 
pendent cathode-bias adjustment may be used, such as (1) input transformer with 
two independent secondary windings, or (2) filament transformer with two inde- 
pendent filament windings. With either of these methods, each tube can me) Foaged 
separately so as to obtain circuit balance. 
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AVERAGE PLATE CHARACTERISTICS 
250 
ee 
_ | Eg=2.5 VOLTS DC 


200 


PLATE MILLIAMPERES 
7) 
El 
Pe ag} 
[— 7 = dee: 
Be 


PLATE VOLTS 920M -5233TI 
G2 SI POWER PENTODE 
@) (4) Glass type used in output stage of ac-oper- 
[} N ated receivers. Outline 42, OUTLINES SEC- 
e @) (5) K TION. Tube requires six-contact socket. Except 
G3 for its heater rating (2.5 volts ac/dc; 1.75 2A5 
oS amperes), the 2A5 has electrical characteristics 
(a) 6) identical with type 6F6. Type 2A5 is a DIS- 
CONTINUED type listed for reference only 


TWIN DIODE—HIGH-MU TRIODE 


Glass type used in ac-operated receivers 
chiefly as a combined detector, amplifier, and 
ave tube: Outline 89, OUTLINES SECTION. 2A6 
Tube requires six-contact socket. Except for its 
heater Tating (2.5 volts ac/de; 0.8 ampere), 
and within its 250-volt maximum plate rating, 
the 2A6 has electrical characteristics identical 
with type 6SQ7. Type 2A6 is a DISCONTIN- 
UED type listed for reference only. 


PENTAGRID CONVERTER 


Glass type used in ac-operated receivers. 
Outline 39, OUTLINES SECTION. Tube re- 
quires small seven-contact (0.75-inch, pin-circle mn 
diameter) socket. Except for its heater rating 2. A7 
(2.5 volts ac/de; 0.8 ampere) and its interelec- 
trode capacitances, the 2A7 has electrical charac- 
teristics identical with type 6A8. Complete 
shielding of this..tube is generally necessary. 
Type 2A7 is a DISCONTINUED type Listed 
for reference only. 


MEDIUM-MU TRIODE 


Miniature type used as local oseil- 
lator inuhf television receivers employ- 2? AF4- A 
ing series-connected heater strings. oe Fe | 
Outline'9, OUTLINES SECTION. 
2 Heater volts (ac/dc), 2.35; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Except for ediha he be type 2AK4-A 
is identical with miniature type 6AF4-A. LS 
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TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass type used as combined detector, ave 
tube, and amplifier. Outline 39, OUTLINES 
SECTION. Tube requires small seven-contact 
(0.75-inch, pin-circle diameter) socket. Except 
for its heater rating (2.5 volts ac/dc; 0.8 ampere) 
and its interelectrode capacitances, the 2B7 
has electrical characteristics identical with type 
6B8-G. Type 2B7 is a DISCONTINUED type 
listed for reference only. 


MEDIUM-MU TRIODE 


Miniature type used as rf ampli- 
fier in grid-drive circuits of vhf tele- 
vision tuners employing series-con- 
nected heater strings. Outline 11, 
OUTLINES SECTION. Heater volts 


(ac/dc), 2.3; amperes, 0.6; warm-up time (average), 11 seconds. For definition of 
heater warm-up time and method for determining it, see type 6CG7. Except for 


heater rating, type 2BN4 is identical with miniature type 6BN4. 


2E5 


3A2 


ELECTRON-RAY TUBE 


Glass type used to indicate visually by 
means of a fluorescent target the effects of a 
change in a controlling voltage. It is used as a 
convenient means of indicating accurate radio 
receiver tuning. Outline 34 or 35, OUTLINES 
SECTION. Tube requires six-contact socket. 
Except for its heater rating (2.5 volts ac/dc; 0.8 
ampere), the 2E5 has electrical characteristics 
identical with type 6E5. Type 2E5 is a DIS- 
CONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used as rectifier of 
high-voltage pulses produced in the 
scanning systems of color television 
receivers. Outline 16, OUTLINES 
SECTION. Tube requires miniature 


nine-contact socket and may be mounted in any position. For curve of average 
plate characteristics, see page 64. For high-voltage considerations, see type 1B3-GT. 


HEATER VOLTAGE (AC)... 
HEATER CURRENT....... 


sewer ece vee reo reset eeeer eer eeeere ere eeeeeee eee ee 


ec ee | 


Direct INTERELECTRODE CAPACITANCE (Approx.): 
Plate to Heater, Cathode, and Internal Shield...............cccee = 


Maximum Ratings: 


3A3 


PULSED-RECTIFIER SERVICE 
For operation in a 525-line, 30-frame system 


eoeeoeeer eee tess eee eereer eee eeeesereseseeseer eevee 


eee ee ere ree reer ene eo eee eeer er ene rer sreseeseee 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as rectifier 
of high-voltage pulses produced in the 
scanning systems of color television 
receivers. Outline 32, OUTLINES 
SECTION. Tube requires octal socket 


3.15. volts 
0.22 ampere 
1703 pul 


18000 maz volts 
80 max ma 
1.5 maz ma 


and may be mounted in any position. For curve of average plate characteristics, 


see page 64. For high-voltage considerations, see type 1B3-GT. 
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BEATERIVV OL TAGE (AO) GRU Rs. CLES SLIT AL PISO See 3.15. volts 
HiATERICURRENT Ag de). 14 Sitvaantie dais Mires Marder telaelbste. see 55 0.22 ampere 

DrIREcT INTERELECTRODE CAPACITANCE (Approx.): 
Plate to Heater, Cathode, and Internal Shield..................... 1.5 put 

PULSED-RECTIFIER SERVICE 
Maximum Ratings: For operation in a 525-line, 30-frame system 

PRAKGINVERSE) PEATE VOLTAGE taorthnl fet, choteletoie otra clare ariel oben eittialchela oneos 30000 maz volts 
SE yh 6 Sete a sake SNOT S ED redo SU o PLUS ad Shs SNS Late teeta l Siehdte, ois 80 max ma 
sc DNase Reusch ier tis tain Becton Miasioncakersrsusdiucachoar susan 1.5 maz ma 


DIODE—TRIODE—PENTODE 


Glass octal type used as combined detector, 
af amplifier, and rf amplifier in battery-operated . 
receivers. Maximum over-all length, 3-7/16 1 
inches; maximum diameter, 1-5/16 inches. Fila- 3 A8-GT 
ment has mid-tap so that tube may be used 2h 
with either 1.4- or 2.8-volt dc filament supplies. i 
Filament volts, 1.4 (parallel), 2.8 (series); am- 
peres, 0.1 (parallel), 0.05 (series). Typical oper- 
ation of triode unit as class Ai amplifier: plate 
volts, 90 (110 max); grid volts, 0; amplification factor, 65; plate resistance, 0.2 megohm; transconduct- 
ance, 325 umhos; plate ma., 0.2. Typical operation of pentode unit as class A1 amplifier: plate volts, 90 
(110 maz); grid-No.2 volts, 90 (110 maz); grid-No.1 volts, 0; plate resistance, 0.8 megohm; transcon- 
ductance, 750 umhos; plate ma., 1.5; grid-No.2 ma., 0.5. This is a DISCONTINUED type listed for 
reference only. 


TWIN DIODE 


Miniature type having high per- 
veance used as detector in television ee Ss 
receivers employing series-connected 3 AL5 
heater strings. Each diode section can 
be used independently of the other, or 
the two sections can be combined in parallel or full-wave arrangement. Resonant 
frequency of each unit is approximately 700 megacycles per second. Outline 9, OUT- 
LINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (aver- 
age), 11 seconds. For definition of heater warm-up time and method for determining 
it, see type 6CG7. Except for heater rating, type 8AL5 is identical with miniature 
type 6AL5. 


H 


Pp 

2 _..  SHARP-CUTOFF PENTODE 

re) OF ae 

\ Miniature type used as rf ampli- ae 
fier in television receivers employing 

Gr series-connected heater strings. Out- 3AU6 


@) 

co) (lA 
Legs line 11, OUTLINES SECTION. 

Gi Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Peak heater-cathode volts, 200 maz. 
When the heater is positive with respect to the cathode, the de component of the 
heater-cathode voltage must not exceed 100 volts. Except for heater and heater- 
cathode ratings, type 3AU6 is identical with miniature type 6AU6. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube in 3AV6 


television receivers employing series- 

connected heater strings. Outline 11, 

OUTLINES SECTION. Heater volts . . 
(ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 seconds. For definition of 
heater warm-up time and method for determining it, see type 6CG7. Peak heater- 
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cathode volts, 200 max. When the heater is positive with respect to the cathode, the 
de component of the heater-cathode voltage must not exceed 100 volts. Except for 
heater and heater-cathode rating, type 3AV6 is identical with miniature type 6AV6. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as rectifier 

3B2 of high-voltage pulses produced in the 

scanningsystems of television receivers. 

Outline 47, OUTLINES SECTION. 

Tube requires octal socket and may be 

mounted in any position. For curve of average plate characteristics, see page 64. 
For high-voltage considerations, see type 1B3-GT. 


HEATERSY OLTAGE AC/DC) site o cris, «screens She a leaes cick. ouclie PuPHe bedeas niet ciate) eset elegeies 3.15 volts 
HEATHER, CURREN Tec cn ae SP re ee ee ee Te ee eee EOE, | mene eter ante 0,22 ampere 
DIRECT INTERELECTRODE CAPACITANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shield. ...........v is cee eee 178 ahem opel 

PULSED-RECTIFIER SERVICE 

Maximum Ratings: For operation in a 525-line, 30-frame system 
PEAK INVERSE PLATE VOLTAGE (Absolute Maximum) . occu cc cee eee cee es 35000f max volts 
PRAK PLATO CURRENT 4 ticcsc hairs, (uadien ee ob a ee o LT eEr ce aetna ae Ra neil 80 max ma 
AVERAGE PATH. CURRENT ieee cite at abe mhete o abuse, Pen siokiere nota ten otis, os rors 1.1 mez ma 


+Under no circumstances should this absolute value be exceeded. 


SHARP-CUTOFF PENTODE 


3 B re 5 Miniature type used as ri or if am- 
plifier in television receivers employing 


series-connected heater strings. Out- 

line 11, OUTLINES SECTION. 

Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Peak heater-cathode volts, 200 maz. 
When the heater is positive with respect to the cathode, the de component of the 
heather-cathode voltage must not exceed 100 volts. Except for heater and heater- 
cathode rating, type 3BC5 is identical with miniature type 6BC5. 


BEAM PENTODE 


Miniature type used as combined 

3BN6 limiter, discriminator, and af voltage 

amplifier in intercarrier television and 

FM receivers employing series-con- 

nected heater strings. Outline 13, 

OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time 

(average), 11 seconds. For definition of heater warm-up time and method for deter- 

mining it, see type 6CG7. Peak heater-cathode volts, 200 maz. When the heater is 

positive with respect to the cathode, the dc. component of the heater-cathode vol- 

tage must not exceed 100 volts. Except for heater and heater-cathode ratings, type 
3BN6 is identical with miniature type 6BN6. 


PENTAGRID AMPLIFIER 
Miniature type used as gated am- 
3 BY 6 plifier in television receivers employing 
series-connected heater strings. In 
such service, it may be used as a 
combined sync separator and sync clip- 
per. Outline 11, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; 
warm-up time (average), 11 seconds. For definition of heater warm-up time and 
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method for determining it, see type 6CG7. Except for heater rating, type 3BY6 is 
identical with miniature type 6BY6. 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type used in gain-con- 
trolled video if stages of television re- 3BZ6 
ceivers employing series-connected 
heater strings. Outline 11, OUTLINES 
SECTION. Heater volts (ac/dc), 3.15; 
amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 
time and method for determining it, see type 6CG7. Except for heater rating, type 
8BZ6 is identical with miniature type 6BZ6. 


GSR x SHARP-CUTOFF PENTODE 
i “A 4 a Miniature type used as rf or if am- 3 C B & 
2 3) plifier in television receivers employing 
LAS C3 series-connected heater strings. This 
C1) tube features very high transconduct- 


Si ance combined with low interelectrode 


capacitance values, and is provided with separate base pins for grid No.3 and cathode 
to permit tie use of an unbypassed cathode resistor to minimize the effects of regen- 
eration. Outline 11, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Peak heater-cathode volts: heater 
negative with respect to cathode, 300 maz; heater positive with respect to cathode, 
200 max (the dec component must not exceed 100 volts). Except for heater and 
heater-cathode rating, type 8CB6 is identical with miniature type 6CB6. 


SHARP-CUTOFF PENTODE 


Miniature type used as rf or if am- 
plifier in television receivers employing : 
series-connected heater strings. Be- 3CFG6 
cause of its plate-current cutoff char- 
acteristic, this type is used in gain-con- 
trolled stages of video if amplifiers. Outline 11, OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 seconds. For definition 
of heater warm-up time and method for determining it, see type 6CG7. Peak 
heater-cathode volts: heater negative with respect to cathode, 300 max; heater 
positive with respect to cathode, 200 max (the de component must not exceed 100 
volts). Except for heater and heater-cathode ratings, type 8CF6 is identical with 
miniature type 6CF6. 


PENTAGRID AMPLIFIER 


Miniature type used as gated am- 
plifier in television receivers employing 3 CS6 
series-connected heater strings. In such 
service, it may be used as a combined 
syne separator and sync clipper. Out- 
line 11, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up 
time (average), 11 seconds. For definition of heater warm-up time and method for 
determining it, refer to type 6CG7. Except for heater ratings, type 3CS6 is identical 
with miniature type 6CS6. 
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SHARP-CUTOFF PENTODE 


Miniature type used as FM de- 

3 DT6 tector in television receivers employing 

series-connected heater strings. Out- 

line11,OUTLINESSECTION.Heater 

volts (ac/dc), 3.15; amperes, 0.6; 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 

method for determining it, see type 6CG7. Except for heater rating, type 3DT6 
is identical with miniature type 6DT6. 


BEAM POWER TUBE 


Glass lock-in type used in output stage of 
ac/dc/battery portable receivers. Outline 15, 
3LF A OUTLINES SECTION. Tube requires lock-in 
socket. Filament volts (dc), 1.4 (parallel), 2.8 
(series); amperes, 0.1 (parallel), 0.05 (series) 
For electrical characteristics, refer to glass-octal 
type 3Q5-GT. Type 3LF4 is used principally 
for renewal purposes. 


POWER PENTODE 


Miniature type used in output 

3 Q4 stage of lightweight, compact, portable, 

battery-operated equipment. Outline 

11, OUTLINESSECTION. Except for 

terminal connections, types 3Q4 and 

3V4 are identical. Refer to type 3V4 for ratings, typical operation, curves, and 
installation considerations. 


BEAM POWER TUBE 
Glass octal type used in output 


3Q 5-GT stage of ac/dc/battery portable re- 

ceivers. Outline 22 or 28, OUTLINE 

SECTION. This type may be supplied 

with pin No.1 omitted. Tube requires 

octal socket and may be mounted in any position. For series filament arrangement, 

filament voltage is applied between pins 2 and 7. For parallel filament arrangement, 

filament voltage is applied between pin 8 and pins 2 and 7 connected together. For 

additional filament considerations, refer to type 3V4 and ELECTRON TUBE 
INSTALLATION SECTION. 


Filament Arrangement Series Parallel 
FILAMENT VOLTAGE (DC).....0-.eceeceeee 2.8 1.4 volts 
FILAMENT CURRENT, ..50..ccsesscesnesse 0.05 0.1 ampere 
CLASS A, AMPLIFIER 
Maximum Ratings: Series Parallel 
PLATE: V OUPAGH 20 om us is sions emt ares 110 max 110 maz volts 
GRID-NoO. 2 (SCREEN-GRID) VOLTAGE...... 110 max 110 max volts 
TOTAL ZERO-SIGNAL CATHODE CURRENT... 6* max 12 max ma 


*For each 1.4-volt filament section. 


Typical Operation: Series Parallet 

Plate Voltage a cick ces cee tee meen 90 110 85 90 110 volts 
Grid-No#2yV oltagers pits tie ce se aieieloee 90 110 85 90 110 volts 
Grid-No.1 Voltage, .). ia ot ascites -4.5 -6.6 -5 --4.5 -6.6 volts 
Peak AF Grid-No. 1 Voltage............. 4.5 Bel 5 4.5 5.4 volts 
Plate Current. evs ns are ior Cee es ce ee 8.0 8.5 7.0 9.5 10 ma 
Grid-No. 2 Current (Approx.) ............ 1.0 3 We I 0.8 1.3 1.4 ma 
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Plate Resistance (Approx.) .............. 0.08 0.11 0.07 0.09 Ox! megohm 
Transconductance s,s). Ysto leni.ks Ges See ehee 2000 2000 1950 2200 2200 yumhos 
Poad Wesistancenee... vite. s clas Selde ete stete 8000 8000 9000 8000 8000 ohms 
Total Harmonic Distortion............... 8.5 8.5 5.5 6.0 6.0 per cent 
Maximum-Signal Power Output........... 230 330 250 270 400 mw 


Maximum Circuit Values (For maximum rated conditions): 

Grid-No.1-Circuit Resistance: 
Rorxed-plasroperations.. heise cee ree ee ee ee otane 2.2 max megohms 
Horeca LHOde-DlasKOPETALION aint. easier cicisie oruce's seit scale, c1e aie sue we stole ore 2.2 max megohms 


POWER PENTODE 


Miniature type used in output 
stage of lightweight, compact, portable, 3 S4 
battery-operated equipment. Outline 

11, OUTLINES SECTION. Tube re- 

quires miniature seven-contact socket 

and may be mounted in any position. Types 384 and 184 are identical except for 
filament arrangement. Type 384 features a filament mid-tap so that tube may be 
used either with a 1.4-volt battery supply or in series with other miniature tubes 
having 0.050-ampere filaments. For filament considerations, refer to type 8V4 and 
ELECTRON TUBE INSTALLATION SECTION. 


Filament Arrangement . Series Parallet 
PICAMEN TE VOLLAGH ADC). s.cdlencv ole «view dela se sleks 2.8 1.4 volts 
EILAMENT CURRENT sry sec ote atti aie «> 's is lekegeteileegh ote. 0.05 0.1 ampere 


CLASS A, AMPLIFIER 


Maximum Ratings: Series Parallel 

PLATEVY OLTA GI reat oars tive otaics tates, oreverral'a), stone Cera evan atevs 90 max 90 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE ..........0+. 67.5 max 67.5 max volts 
MAXIMUM-SIGNAL CATHODE CURRENT..........-. 6* max 12 max ma 
ZERO-SIGNAL CATHODE CURRENT.........0.0e0% 4.5* max 9 maz ma 


* For each 1.4-volt filament section. 


Typical Operation: Series Parallel 

IPTAtenV OltAG Etc ca sipaiere oe ee slat oan sins cea eno Geo 90 67.5 90 volts 
Grid=N Os Zi ViOltagers.ccrccc coo pois cis cere cere leks elers S025) 67.5 67.5 67.5 volts 
Grid-No. 1 (Control-Grid) Voltage............... —7 —7 -—7 -7 volts 
PeakvAr Grid=Nos7Voltage. asco cms stoteverelateleterens ih tp Ti % volts 
Aero-signal Plate: CUMeN Gos. cs +c, oe haote sted cane) ohekehameke 60s yO T2 T.4 6 ma 
Zero-Signal Grid-No. 2 Current.............eeee% Gb) Pals a 1.5 1.4 ma 


TYPE 3S4 
E=i.4 VOLTS DC GRID-N22 VOLTS=67.5 
PARALLEL FILAMENT ARRANGEMENT 


ma mere ga eager 
eee 

29 Op 
2 ae eae 
emails peat | 


PLATE (Ip) OR GRID-N&2 (Ico) MILLIAMPERES 


fe) 40 60 120 160 200 
PLATE VOLTS 92CM-6i57T2 
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Plate ‘Resistance. ...... WBE: § is RGD Dos eh Ree ee ee oe OMors O21 0.1 0 1 megohm 
Patisconductancesn., 5 .\ evr ae se Aethols ace oo aeeme rae 1400 . 1425 °1550 1575 pmhos 
Goad: Resistance em .. VU, .., MAMA ic eee 2 5000 8000 5000 8000 ohms 
Total Harmonic Distortion: ... b..05 25. «0c. dessa «0 12 13 10 12 per cent 
Maximum-Signal Power Output................ -eoO = Zab 180 270 mw 


Maximum Circuit Values: (For maximum rated conditions): 


Grid-No.1-Circuit Resistance: 
For tixed-bias operation. > 23 .220.42.50200 25028 CANE MS See See See es RRR 2.2 max megohms 
POMCathOde=Dlas Operation’. 6.4.10 desis oc tose sud id Mek 2 gee ney snseme en Uegil sene nanan 2.2 max megohms 


POWER PENTODE 


Miniature type used in output 

3 V4 stage of lightweight, compact, portable, 

battery-operated equipment. Except 

for terminal connections, types 3V4 

and 3Q4 are identical. Both feature 

filament mid-tap so that tubes may be used either with a 1.4-volt battery supply 
or in series with other miniature tubes having 0.050-ampere filaments. 


Filament Arrangement Series Parallel 
PIRAMENTAV OLTAGH (CDG) ci Gc etter ere eee aici 2.8 ad! volts 
BPILAMBNT CURRENT co1, co uals eee ete SU, ERR 0.05 0.1 ampere 
DIRECT INTERELECTRODH CAPACITANCES (Approx.): 

GrdeN of to Plates a.4.0 coc eee a SER RAR ES 0.2 ppt 

Grid No.1 to Filament, Grid No.2, and Grid No.3......... 5.5 ppt 

Plate to Filament, Grid No.2, and Grid No.3........... 3.8 put 

CLASS A, AMPLIFIER 

Maximum Ratings: Series Parallel 
IPUATEH: ViQETA GE cms cite steidewin si ture. Sue Cahulonele aieher tisetestces moet 90 max 90 max volts 
GRID-NO. 2’ (SCREEN-GRID) VOLTAGH... .20.,.. 6c eclesccle'cte 90 max 90 max volts 
TOTAL CATHODE CURRENT sauce. « celtic satel «tile? annie. ide 6# maz 12 max ma 
# For each 1.4-volt filament section. 
Typical Operation: Series Parallel 
Plate Voltage Vas oo.) dees oieieen Bc hete sec Ghadave elseusle sous wake iaatecs 90 85 90 volts 
Giid-No.2: Voltage ar Wi! seit Were ecto to aah ree oa 90 85 90 volts 
Grid-No-.1 (Gontrol-Grid) Voltagext% .sio: Gee ae oe -4.5 —5 -4.5 volts 
PeakiAF, Grid-NotiliV oltages 72 scm okt. costo evans eee 4.5 5 Aaah volts 
Lero-Signal Plate: Gurrentis. seme on. hme phic Te, 6.9 9.5 ma 
Zero-orgnal*Grid=No0.2/COrrent. vec oes s one hae ee 1 peas Ped § ma 
Plate Resistance (Approx;) sks ise sean oe Oe ee 0.1 0.12 0.1 megohm 
Lransconductancetpbis entsin ne nateaateb costes dake iota hae eee 2000 1975 2150 umbhos 
LoadiResistances' cue. pieciaeet arabic a Cios at ack ier erias 10000 10000 10000 ohms 
‘otal. Barmonic i Distoruan... 25... acne healed Chae cameo OF ff 10 ii per cent 
Meximtum-Signal Power, Output... docks boc sce ee 240 250 270 mw 
Maximum Circuit Values (For maximum rated conditions): 
Grid-No.1-Circuit Resistance: 

Por fixed-bias joperation fi. 48. sods ve ahc le oe Bcicle co) ae ete eee Piosneae tapers te aisle 2.2 max megohms 

For cathode=bias"dperation as. 7. oe eee eee eee eee Rear tric, 2.2 max megohms 


INSTALLATION AND APPLICATION 


Type 8V4 requires miniature seven-contact socket and may be mounted in 
any position. Outline 11, OUTLINES SECTION. 


The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 


100 


RCA Receiving Tube Manual 


With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For 
such operation, design adjustments should be made’so that, with tubes of rated 
characteristics operating with all electrode voltages applied and on a normal line 
voltage of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell 
(without a charger) or 2.2 volts per cell (with a charger), the voltage drop across 
each 1.4-volt section of filament will be maintained within a range of 1.25 to 1.4 
volts with a center of 1.3 volts. 


For series operation of the sections, a shunting resistor must be connected 
across the section between the F- and Fm, the filament mid-tap, to bypass any 
cathode current in this section which is in excess of the rated maximum per section. 
When other tubes in a series-filament arrangement contribute to the filament cur- 
rent of the 3V4, an additional shunting resistor may be required across the entire 
filament (F- to F+). 


For series filament arrangement, filament voltage is applied between pins No.1 
and No.7. For parallel filament arrangement, filament voltage is applied between 
pin No.5 and pins No.1 and No.7 connected together. Refer to ELECTRON 
TUBE INSTALLATION SECTION for additional filament considerations. 


In series filament arrangement, the grid-No.1 voltage is referred to F-. In 
parallel filament arrangement, the grid-No.1 voltage is referred to Fu, the filament 
mid-tap. 


25 AVERAGE PLATE CHARACTERISTICS 


TYPE 3V4 
E-f=1.4 VOLTS DC GRID-N22 VOLTS=90 
PARALLEL FILAMENT ARRANGEMENT 


f’ 
°o 


— 
GRID-N2i VOLTS _ECIF-4:S 


PLATE (I,)OR GRID-N22 (Ico) MILLIAMPERES 


160 200 
PLATE VOLTS 92CM-6255T2 


np ay SHARP-CUTOFF PENTODE 
a | 6) 


Miniature type used as rf ampli- 

x = fier in television receivers employing 4AU6 
of ee? K  series-connected heater strings.Outline 
oS AO 11, OUTLINES SECTION. Heater 


| volts (ac/dc), 4.2; amperes, 0.45; 
‘warm-up time (average), 11 seconds. For identification of heater warm-up time and 
method for determining it, see type 6CG7. Peak heater-cathode volts: heater nega- 
tive with respect to cathode, 300 max (the de component must not exceed 200 
volts); heater positive with respect to cathode, 200 max (the de component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, type 4AU6 
is identica! with miniature type 6AU6. 
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MEDIUM-MU TWIN TRIODE 


Miniature type used in cascode- “Tz 

4BC8 type circuits of vhf television tuners 

employing series-connected heater 

strings. Outline 12, OUTLINES SEC- 

TION. Heater volts (ac/dc), 4.2; am- 

peres, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 

time and method for determining it, see type 6CG7. Except for heater rating, type 
4BC8 is identical with miniature type 6BC8. 


MEDIUM-MU TWIN TRIODE 


Miniature type used asrf orifam- “T2 
4BQ7- A plifier in television receivers employing \y 
series-connected heater strings. This pee (2) 
typeisespecially usefulintherfstageof  * 

television receivers utilizing a cathode- 
drive amplifier of the direct-coupled type or in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.6; warm- 
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. Except for heater rating, the 4BQ7-A is identical 

with miniature type 6BQ7-A. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as rf or if am- 

4BZ7 plifier in television receivers employing 

series-connected heater strings. This 

typeis especially useful in therf stage of 

television receivers utilizing a cathode- 

drive amplifier of the direct-coupled type or in push-pull cathode-drive rf amplifiers. 

Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.6; warm- 

up time (average), 11 seconds. For definition of heater warm-up time and method 

for determining it, see type 6CG7. Except for heater rating, type 4BZ7 is identical 
with miniature type 6BZ7. 


SHARP-CUTOFF PENTODE 


Miniature type used as if and as 

ACB6 rf amplifier in television receivers em- 

ploying series-connected heater strings. 

Outline 11, OUTLINES SECTION. 

Heater volts (ac/dc), 4.2; amperes, 

0.45; warm-up time (average), 11 seconds. For definition of heater warm-up time 

and method for determining it, see type 6CG7. Except for heater rating, type 
4CB6 is identical with miniature type 6CB6,. _ 


SHARP-CUTOFF PENTODE 


ADT 6 Miniature type used as FM de- 

tector in television receivers employing 

series-connected heater strings. Outline 

11, OUTLINES SECTION. Heater 

volts (ac/dc), 4.2; amperes, 0.45; 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 

method for determining it, see type 6CG7. Except for heater rating, type 4DT6 is 
identical with miniature type 6DT6. 
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DIODE—SHARP-CUTOFF 
PENTODE 


Miniature type used in diversified 
applications in television receivers em- 5AM8 


ploying series-connected heater strings. 

The pentode unit is used as an if am- 

plifier, video amplifier, or age amplifier. 

The high-perveance diode is used as an audio detector, video detector, or dc re- 
storer. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Except for heater rating, type 
5AM8 is identical with miniature type 6AM8. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
variety of applications in television re- 5 AN 8 
ceivers employing series-connected 
heater strings. The pentode unit is used 
as an if amplifier, a video amplifier, an 
age amplifier, or a reactance tube.The triode unit is used in low-frequency oscillator, 
sync-separator, sync-clipper, and phase-splitter circuits. Outline 12, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Except for heater rating, type 5AN8 is identical with miniature type 
6AN8. 


BEAM POWER TUBE 


Miniature type used as audio am- 
plifier in television receivers employing 5AQ 5 
series-connected heater strings. Out- . 
line 183, OUTLINES SECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Peak heater-cathode volts, 200 maz. 
When the heater is positive with respect to the cathode, the dec component of the 
heater-cathode voltage must not exceed 100 volts. Except for heater and heater- 
cathode rating, type 5AQ5 is identical with miniature type 6AQ5. 


E03 NC 
ae ©) Po, FULL-WAVE VACUUM RECTIFIER 
© © Glass octal type used in power 
e i) supply of television receivers having 5AS4 
F a ae nc high dc requirements.Outline 47,OUT- 
Ga) (8) LINES SECTION. Tube requires oc- 
Nf ; tal socket. Vertical mounting is pre- 


ferred, but horizontal mounting is permissible if pins 1 and 4 are in vertical plane. 
It is especially important that this tube, like other power-handling tubes, be ade- 
quately ventilated. Heater volts (ac), 5.0; amperes, 3.0. For maximum ratings, 
typical operation, and curves, refer to type 5U4-GB. 
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DIODE—SHARP-CUTOFF 
PENTODE 


Miniature type used in diversified 

5AS8 applications in television receivers em- 

ploying series-connected heater strings. 

The pentode unit is used as an if am- 

plifier, video amplifier, or age ampli- 

fier. The high-perveance diode is used as an audio detector, video detector, or de 

restorer. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 

0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 

and method for determining it, see type 6CG7. Except for heater rating, type 5AS8 
is identical with miniature type 6AS8. 


TRIODE—PENTODE CONVERTER 


Miniature type used as combined 

5 AT8 oscillator and mixer tube in television 

; receivers employing series-connected 

heater strings. Outline 12, OUTLINES 

SECTION. The basing arrangement of 

this type is particularly suitable for connection to the coils of certain designs of 

turret tuners. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 

seconds. For definition of heater warm-up time and method for determining it, see 

type 6CG7. Peak heater-cathode volts, 200 max. When the heater is positive with 

respect to the cathode, the dc component of the heater-cathode voltage must not 

exceed 100 volts. Except for heater and heater-cathode ratings, type 5ATS8 is 
identical with miniature type 6AT8. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 

5 AV8 variety of applications in television re- 

ceivers employing  series-connected 

heater strings.Outline 12, OUTLINES 

SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 

time and method for determining it, see type 6CG7. Except for heater rating and 
basing arrangement, type 5AV8 is identical with miniature type 6AN8. 


FULL-WAVE VACUUM RECTIFIER 


Lock-in type used in power supply of radio 
5 AZ4. equipment having moderate de requirements. 
Outline 20, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts, 5; am- 
peres, 2. For maximum ratings, typical opera+ 
tion, and curves, refer to glass-octaltype5Y3-GT. 
Type 5AZ4 is used principally for renewal pur- 
poses. 


MEDIUM-MU TWIN TRIODE 


PD2 NC 


Miniature type used as rf and as fT2G) »)\ 
5BQ7- A if amplifier in television receivers em- —(({777 777 

ploying series-connected heater strings. ¢, (2) 

Outline 12, OUTLINES SECTION. 

Heater volts(ac/dc),4.7; amperes, 0.45; 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 

method for determining it, see type 6CG7. Except for heater rating, type 5BQ7-A 
is identical with miniature type 6BQ7-A. 
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TRIODE-PENTODE CONVERTER 


(72 Miniature type used as combined 
oscillator and mixer tube in television 
(8)cap receivers employing series-connected 
heater strings. When used in an AM / 
GT Gip FM receiver, the triode unit is used as 


5CG8 


an oscillator in both sections. In the AM section, the pentode unit is used as a high- 
gain pentode mixer; in the FM section, the pentode unit is used either as a pentode 
mixer or as a triode-connected mixer depending on signal-to-noise considerations. 
Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm- 
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. Except for heater rating, type 5CG8 is identical 


with miniature type 6CG8. 
MEDIUM-MU TWIN TRIODE 


Miniature type used as oscillator, 
rf amplifier, or mixer tube in television 
receivers employing series-connected 
heater strings. Outline 11, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; 


5J6 


amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm- 
up time and method for determining it, see type 6CG7. Peak heater-cathode volts, 
200 max.When the heater is positive with respect to the cathode, the de component 
of the heater-cathode voltage must not exceed 100 volts. Except for heater and 
heater-cathode ratings, type 5J6 is identical with miniature type 6J6. 


FULL-WAVE VACUUM RECTIFIER 


PD2 Metal type used in power supply of radio 
equipment having large de requirements. Out- 
line 7, OUTLINES SECTION. Tube requires 
octal socket. Vertical tube mounting is pre- 
ferred but horizontal mounting is permissible if 
pins 2 and 8 are in vertical plane. Filament 
volts (ac), 5.0; amperes, 2.0. Maximum ratings 
as full-wave rectifier: peak inverse plate volts, 
1550 max; peak plate ma., 675 max; de output 
ma., 225 max. This type is used principally for 
renewal purposes. 


Typical Operation: 


Filter Input Capacitor 

AC Plate-to-Plate Supply Voltage (rms) .............20000eee- 900 
Rilter-kinilte CapaciOrr eae ei eee aes a re nem ete gee 4 
Total Effective Plate-Supply Impedance Per Platet ............ 150 
PeUSers ini CONOKemis ech e se uaa fo filo oie ae Ht = 
DC. Output Curent ie sierra ty casey Sica hee ke cto ee 8 Bitse WAS 
DC Output Voltage at Input to Filter (Approx.): 

PAT a ORG, CUrrEeNnt (112 .Oemia:) Aeiseceem. cscs ele ie we alle woeiahe ty ole 530 

Atiollloadtctirrenti(22 br mias\eerrccnr ee ee ein to eau) means oe 480 
Voltage Regulation (Approx.): 

Half-load'towfiull-load "current. y 25.8 ph nee ste scene k sik ce ohele ee 56 


ST4 


Choke 
1100 


10 
225 


465 
450 


15 


ohms 
henries 
ma 


volts 
volts 


volts 


jt When a filter-input capacitor larger than 40 uf is used,it may be necessary to use more plate-supply 
impedance than the value shown in order to limit the peak plate current to the rated value. 


TRIPLE DIODE—HIGH-MU TRIODE 


Lea Miniature type used as combined 

"AM detector, FM detector, and af 
voltage amplifier in radio and tele- 
vision receivers employing series-con- 
nected heater strings. Diode unit No.1 


ST8 


is used for AM detection, and diode units No.2 and No.3 are used for FM detection, 
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Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm- 
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. Peak heater-cathode volts, 200 max. When the 
heater is positive with respect to the cathode, the de component of the heater- 
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
ratings, type 5T8 is identical with miniature type 6T8. 


Poo 


FULL-WAVE VACUUM RECTIFIER 9 Oy 
5U4-G Glass octal types used in power (2) 


supplies of radio and television receiv- G) 
5U4-GB ershaving high dcrequirements.5U4-G * Seles 

Outline 51, 5U4-GB Outline 47, OUT- Oy (e) 

LINES SECTION. Tubes require oc- nr ? 
tal socket. Vertical mounting is preferred but horizontal mounting is permissible 
if pins 1 and 4 are in vertical plane. The coated filament is designed to operate from 
the ac line through a step-down transformer. The voltage at the filament terminals 
should be 5.0 volts at an average line voltage of 117 volts. It is especially important 
that these tubes, like other power-handling tubes, be adequately ventilated. For 
discussion of Rating Chart and Operation Characteristics, refer to type 6AX5-GT. 
Maximum ratings for type 5U4-G as full-wave rectifier: peak inverse plate volts, 
1550 max; peak plate ma. per plate, 675 max. Type 5U4-G is used principally for 
renewal purposes. 


FILAMENT VoutaGE Caco 2 Pe BOSS te ed oe ee ee eee ee ek Sn 5.0 volts 
EIRAMENTSOURREINT fer more oe ohn tuarctceruele beta aici RETR EE eis Pe ee ER ToS tee 3.0 amperes 
Maximum Ratings: FULL-WAVE RECTIFIER 5U4-GB 
PEAK INVERSE: PLATE: VOLTAGE: Jetccsiitiaiaa te pialat Sieaeie Gs ie alee eee Te eee 1550 max volts 
IPBAK PLATE) CURRENT, PEREELADE Sei eet ee ie eae ae ante Seteiare 1.0 max ampere 
HOotT-SWITCHING TRANSIENT PLATE CURRENT PER PLATE.............0+05- # 
ACSPLATE SUPPLY VOLTAGH (RMS)EP ERP LATE). Ge act. ee ek eee See Rating Chart 
DG OuTPUT GURRENT (RMS) UPER: PEATE 20). Fhe eels cele cide le sine. ck. eee See Rating Chart 
Typical Operation of 5U4-GB with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)............ 600 900 1100 volts 
Filter-Inputi Capacitoreae sicsde aiek eal ke Seine 40 40 40 pf 
Effective Plate-Supply Impedance per Plate......... 21 67 97 ohms 
DC Output Voltage at Input to Filter (Approx.): 
1H0jma we. CA eee soe 335 = = volts 
At half-load current of VS geo Na ee ee ee eee = 520 = volts 
Silman. ve fat Seas = - 680 volts 
( SOOM Ate ee ee 290 - - volts 
At full-load current of PU ESPACE ee Aes He Ace oA cath - 460 = volts 
( LOZsIMN ass owe cr toate = - 630 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current.................0: 45 60 50 volts 
Typical Operation of 5U4-GB with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)..............-+seee, 900 1100 volts 
Bilter-Input ‘Choke Gis: ott ester sis ease outer ie roevek ecko roe 10 10 henries 
DC Output Voltage at Input to Filter (Approx.): 
TAN A oes CO « he tee de ote bikes 355 - volts 
At half-load current of { 13°75: s ik eee etre en eke eee are 455 coe 
SASima so AA Seen eee pee = volts 
At full-load current of i Oye nis ne ee ene 5 440 volts 


Voltage Regulation (Approx.): 

Half-leadtofull-load current. = tot cies reletoie tte veel ee 15 15 volts 
#If hot switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 


When capacitor-input circuits are used, a maximum peak current value per plate of 4.6 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 


*Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 
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RATING CHART 


TYPE 5U4-GB E-¢=5.0 VOLTS AC 
CAPACITOR OR CHOKE INPUT 
YA CHOKE INPUT ONLY 


a 
° 


ny 
wn 


| 
54) 


Dc OUTPUT MILLIAMPERES PER PLATE 
a fo) 
oS °o 


LY) 
1] 


Q@ 100 200 300 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


TYPE 5U4-GB 

Ex =5.0 VOLTS AC 

SUPPLY FREQUENCY = 60 CPS 

CAPACITOR (C) INPUT TO FILTER: 40UF 

TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 
PER PLATE: 


eerie a8 4.55 6.78 

OHMS 1/11 1! 20 36 52 67 82 97 

CURRENT-AND-VOLTAGE BOUNDARY LINE ‘DEA’= 
SEE RATING CHART 


We 
ne 


200 300 
OC LOAD MILLIAMPERES 


92CM~-8446T 


400 


DC OUTPUT VOLTS AT INPUT TO FILTER 
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500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE 


92CM -8450T 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE 5U4-GB 
E¢=5.0 VOLTS AC SUPPLY FREQUENCY=60CPS 
SOLID-LINE CURVES=CHOKES OF INFINITE 
INDUCTANCE 
LONG-DASH LINES=BOUNDARY LINES FOR 
CHOKE SIZES AS SHOWN 
SHORT-DASH CURVES=REGULATION CURVES 
FOR REPRESENTATIVE 
CHOKE SIZES chal 
CURRENT-AND-VOLTAGE BOUNDARY LINE ‘CBA 
IS THE SAME AS SHOWN ON RATING CHART 


fe) 200 300 
DC LOAD MILLIAMPERES 
92CM~-8447TI 
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TRIODE—PENTODE CONVERTER 


Miniature type used as combinedS2p 

5U 8 oscillator and mixer tube in AM/FM 

receivers and television receivers em- 

ploying series-connected heater strings. 

Outline 12, OUTLINES SECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. For 

definition of heater warm-up time and method for determining it, see type 6CGT. 

Peak heater-cathode volts, 200 max. When the heater is positive with respect to the 

cathode, the de component of the heater-cathode voltage must not exceed 100 volts. 

Except for heater and heater-cathode rating, type 5U8 is identical with miniature 
type 6U8. 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power 

5VA.G supply of radio equipment having high 

de requirements. Outline 41, OUT- 

LINESSECTION. Tuberequires octal 

socket and may be mounted in any 

position. The heater is designed to operate from the ac line through a step-down 

transformer. The voltage at the heater terminals should be 5.0 volts under operat- 

ing conditions at an average line voltage of 117 volts. It is especially important 
that this tube, like other power-handling tubes, be adequately ventilated. 


HEBATER VV OLTAGH (AC) banchenews tt covtinnsaceauenctiorece orehohore elen<ehenele tesk ello ea tome betes tre nenclicee 5.0 volts 
HEATER CUREBONT .) 013 0(Gis 3A gar Aabeeees: Gears «oaks i Ia Rin Me oe ee. 2.0 amperes 
Maximum Ratings: FULL-WAVE RECTIFIER 

PRA INVORSE UATE VV OUTAGES scisvel tss cuciete oleloce tilcinia al Oe viet eaeicat . wile ehavelna se 1400 max volts 
PERAK PLATEICURRENT GP ereP late) 265 6 i, ays) sessed tein nceis eicbeee ee Si asc 525 max ma 
DCLOUTEUIWC URR ENT: ares ieee cece oc ay ee tere hg ees See Loe be eee oT 175 max ma 


Typical Operation: 


Filter Input Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms) ..............ceeee 750 1000 volts 
Eiiter-Input Capacitor. ts. speck come iaenet oer ee ater 8 - pf 
Total Effective Plate-Supply Impedance (Per Plate)......... 100 - ohms 
Mins Kilter=-InputiChoke iat esas Rats rere Pinos worse Ge wens ane = 4 henries 


OPERATION CHARACTERISTICS 


TYPE 5V4-G Paley hl ae 


E.=5.0 VOLTS 

=—— CHOKE(L) INPUT TO FILTER: 
L=4 HENRIES (MIN.) 

—— LCAPACITOR (C) INPUT TO.FILTER: 

BEN TOT. EFFECT. PLATE- SUPPLY 

IMPEDANCE PER PLATE= 


OC OUTPUT VOLTS AT INPUT TO FILTER 


sei a | al eee 
Q 50 100 150 200 


DC LOAD MILLIAMPERES 
92CM-6090RI 
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DCOutput Current ys ce Pash k eee Se ee a ELE be 175 175 ; ma 
DC Output Voitage at ee 4 Filter (Approx.): 
At half-load current (87 BN) MP LA he Wad dba tes Mata 455 i 425 volts 
At full-load current Re rit 5 OES AE Woe ieee ne Fee 415 415 volts 
Voltage Regulation (Approx.): ; 
Hati-loadstoitultlel oad. currents si prciett falta kl s « suc dros ore) cee 40 10 volts 


* When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


FULL-WAVE VACUUM RECTIFIER 


"S 
Metal type 5W4 and glass-octal type 5W4- : 
GT are used in power supply of radio equipment 
having low dc requirements. Outlines 6 and 26, 5W4 
respectively, OUTLINES SECTION. Both 
types require octal socket. Filament volts (ac), 
5.0; amperes, 1.5. Maximum ratings: peak in- 5W4-GT 


verse plate volts, 1400 max; peak plate ma., 300 
max; de output ma., 100 max. These are DIS- 
CONTINUED types listed for reference only. 


Ne: :3W4- GT 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
radio equipment having large de requirements. 
Outline 51, OUTLINES SECTION. Filament 5X4-G 
volts, 5.0; amperes, 3.0. Except for basing ar- 
rangement, this type is identical with type 


5U4-G. Type 5X4-G is used principally for 
renewal purposes. 


TRIODE-PENTODE CONVERTER 


Miniature type used as combined 
oscillator and mixer in AM/FM re- 5X8 
ceivers and television receivers em- 

ploying series-connected heater strings. 

Outline 12, OUTLINES SECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. For 
definition of heater warm-up time and method for determining it, see type 6CG7. 
Peak heater-cathode volts, 200 max. When the heater is positive with respect to 
the cathode, the de component of the heater-cathode voltage must not exceed 100 
volts. Except for heater and heater-cathode ratings, type 5X8 is identical with 
miniature type 6X8. 


FULL-WAVE VACUUM RECTIFIER 


Glass octal types used in power 5Y3-G 
supply of radio equipment having mod- 
erate de requirements. Type 5Y8-G, 5Y3-GT 
Outline 41; type 5Y3-GT, Outline 26, : 
OUTLINESSECTION. Tubesrequire 
octal socket. Vertical tube mounting is preferred, but horizontal operation is per- 
missible if pins 2 and 8 are in horizontal plane. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Type 5Y3-G is 
a DISCONTINUED type listed for reference only. For discussion of Rating Chart 
and Operation Characteristics, refer to type 6AX5-GT. 


BILAMENT VOLTAGE: (AC) c:.ccaretertuiantate Clore ete Teiesele credence otal a tere Cee Beles sheers 5.0 volts 
MILAMENT CURRENT on sore obo tances s\clele dresses ances eS A ene Sen 2.0 amperes 
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Maximum Ratings: FULL- WAVE RECTIFIER 


PRAK INVERSBD PHATE) VOLTAGES 20. oslers =, suc ec) ei) s sisleleterel+ aay e peers eye tutes Hes 1400 max volts 
Pak PLATE! CURRENT (Per Plate) try sierra crictoteshoue sialctolen -iteheletsteee siehet- totes 400 max ma 
Hot-SwITcHING TRANSIENT PLATE CURRENT 

For duration of 0.2 second maximum.............ece. stat iecueaees: aedeuera 2.2 max amperes 
Ac PLATE SUPPLY VOLTAGE (Per Plate, rms)........cceceececcceccvess See Rating Chart 
Dc OutTPpuT CURRENT (Per Plate, rms)........---2ee0: anal o Means le ete My deeatars See Rating Chart 


Typical Operation with Capacitor Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms) ......... 700 1000 volts 

Filter Input Capacitor®. ... 00sec e cece ener eee 10 10 pf 

Effective Plate-Supply Impedance (Per Plate).... 50 140 ohms 
DC Output Voltage at Input to Filter (Approx.): 

CLOG a ete eee eee ee . 390 = volts 

At half-load current of { AQ ne RTE Ate ORO oe, oan - 610 volts 

es L25SM AMT cere a eter cooks e ehetats . 350 = volts 

Areas perent of { SA ma nsee ceeevels ata alah albe. «WOW erie : ~ 560 volts 


Voltage Regulation (Approx.): 
Half-load to full-load current..........+e0. - 40 50 volts 


Typical Operation with Choke Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms)........ ; 700 1000 volts 

HiltertInput? Chokewan wae. cept ce nee tee eee oe 10# 10#4 henries 
DC Output Voltage at Input to Filter (Approx.): 

a TDGIMAS S85 wee hepencttcons euaheees eins .. 270 - volts 

At halicload current of { G2 RON ae Ok Eee ee cee teeth ee tae = 405 - r volts 

At full-load eurrent of { POO UNA open tects ees cote aces ete 245 oe volts 

L2bimiass Seeks ert Bha aatatehsts ata eeels = 390 volts 


Voltage Regulation (Approx.): 
Half-load to full-load current.............%. 25 15 volts 


* Higher values of capacitance than indicated may be used but the effective plate supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. 


# This value is adequate to maintain optimum regulation in the region to the right of line L=10H on 
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is 
not less than 35 ma. For load currents less than 35 ma, a larger value of inductance is required for 
optimum regulation. 


# # This value is adequate to maintain optimum regulation in the region to the right of line L=10H on 
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is 


not less than 50 ma. For load currents less than 50 ma, a larger value of inductance is required for 
optimum regulation. 


RATING CHART — 


TYPE SY3-GT Ep,=5.0 VOLTS AC lak eoree 
CAPACITOR OR CHOKE INPUT 


Wwys CHOKE INPUT ONLY 


@ 
oO 


MAX. OPERATING V4, 
WITH CHOKE INPUT To ;Y&s 
\ Ure 


WE? 
a 


a 
On 
ony] | | 


OC OUTPUT MILLIAMPERES PER PLATE 
wy 
7 


S 
fe) 


™) 
oO. 


oO 100 200 300 400 500 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE 
92CM-7396T 
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OPERATION CHARACTERISTICS OPERATION 


FULL - WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


Ef¢=5.0 VOLTS AC 
FILTER-INPUT CAPACITOR 
=lOuF 


TYPE SY3-GT 


DC OUTPUT VOLTS AT INPUT TO FILTER 


TOTAL EFFECT, PLATE — 
SUPPLY IMPEDANCE PER 


50 OHMS FOR 
PLATE CURVES 1-5 


HYPE S¥3-CT 


700 


140 OHMS FOR 
CURVES 6-8 
ADK = SEE RATING 
CHART 


\ 
VN 


—— 
= 

-sSe= 

- 

a 


-- 
Ol. 
fe)! 


\ 


300 


200 


100 


m=——— CHOKES OF _INFINITE 


— —BOUNDARY LINE FOR 
pe ac 
x AS SHOWN | 6ut 
%y 


SMe A 
ig | _—— i 
FNL Lao | 


i 
. 


\ [- 
PU eI TS 


CHARACTERISTICS 


FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


E =5.0 VOLTS AC 


INDUCTANCE 
*e"eeCHOKES OF VALUES 
SHOWN 


CHOKE VALUES SHOWN 


CEK=SEE RATING 
CHART 


CNS eS 
EEE ST 


K 
: “DC LOAD MILLIAMPERES. Mit : fe eiio saat Cameco cs = 
92CM-7395T 92CM-7394T 
NC PD) 
OO FULL-WAVE VACUUM RECTIFIER 
ro2@ On 3 5Y4-G 
Glass octal types used in power 
@) a) supplies of radio equipment having 
NC LG lve moderate de requirements. 5Y4-G 5Y4-GT 
ie Outline 41, 5Y4-GT Outline 26, 


OUTLINES SECTION. Tubes re- 


quire octal socket, Type 5Y4-GT is supplied with pins No.4 and No.6 missing. 
Vertical tube mounting is preferred, but horizontal operation is permissible if pins 
No.2 and No.7 are in horizontal plane. Filament volts (ac), 5.0; amperes, 2.0. For 
maximum ratings, typical operation, and curves, refer to type 5Y3-GT. It is 
especially important that these tubes, like other power-handling tubes, be adequately 
ventilated. Type 5Y4-G is a DISCONTINUED type listed for reference only 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
equipment having large de requirements. Out- 
line 52, OUTLINES SECTION. Tube requires 
four-contact socket. Vertical mounting is pre- 
ferred but horizontal mounting is permissible if 
pins 1 and 4 are in horizontal plane. Filament 
volts (ac), 5.0; amperes, 3.0. For maximum 
ratings, refer to type 5U4-G. Type 5Z8 is used 
principally for renewal purposes. 
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FULL-WAVE VACUUM RECTIFIER 


Metal type used in power supply 
of radio equipment having moderate 
de requirements. Outline 6, OUT- 
LINES SECTION. Tube requires 
octal socket and may be mounted in 


Cx= 
C1) * © 


any position. Heater volts (ac), 5.0; amperes, 2.0. Maximum ratings: peak inverse 
plate volts, 1400 max; peak plate ma. per plate, 375 max. Typical operation as full- 
wave rectifier with capacitor-input filter: ac plate-to-plate supply volts (rms), 700; 
total effective plate-supply impedance per plate, 50 ohms; de output ma., 125. 
Typical operation with choke-input filter: ac plate-to-plate supply volts, 1000; 
minimum filter-input choke, 5 henries; dc output ma., 125. 


6A3 


6A4/LA 


6A6 


6A7 
6A7S 


POWER TRIODE 


Glass type used in output stage of radio re- 
ceivers. Outline 52, OUTLINES SECTION. 
Tube requires four-contact socket. Filament 
volts (ac/dc), 6.8; amperes, 1.0. This type is 
identical electrically with type 6B4-G. Type 6A3 
is a DISCONTINUED type listed for reference 
only. 


POWER PENTODE 


Glass type used in output stage of auto- 
mobile receivers. Outline 42, OUTLINES SEC- 
TION. Tube requires five-contact socket. Fila« 
ment volts (ac/dc), 6.8; amperes, 0.38. Typical 
operation: plate and grid-No. 2 volts, 180 maz; 
grid-No. 1 volts, -12; plate ma., 22; grid-No. 2 
ma., 3.9; plate resistance, 45500 ohms approx.; 
transconductance, 2200 ymhos; load resistance, 
8000 ohms; cathode-bias resistor, 465 ohms; 
output watts, 1.4. This isa DISCONTINUED 
type listed for reference only. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of ac-oper- 
ated receivers as a class B power amplifier or 
with units in parallel as a class Ai amplifier to 
drive a 6A6 as class B amplifier. Outline 42, 
OUTLINES SECTION. Tube requires medium 
seven-contact (0.855-inch, pin-circle diameter) 
socket. Filament volts (ac/dc), 6.3; amperes, 
0.8. This type is electrically identical with type 
6N7. Type 6A6 is a DISCONTINUED type 
listed for reference only. 


PENTAGRID CONVERTER 


Glass types used in superheterodyne cir- 
cuits. Outline 39, OUTLINES SECTION. 
These types require the small. seven-contact 
(0.75-inch, pin-circle diameter) socket. Except 
for interelectrode capacitances, the 6A7 is iden- 
tical electrically with type 6A8. Type 6A7S5S, now 
DISCONTINUED, has the external shield con- 
nected to cathode. In general, its electrical char- 
acteristics are similar to those of the 6A7, but 


the eae types are usually not directly interchangeable. Type 6A7is used principally for renewal purposes. 
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PENTAGRID CONVERTER 


Metal type 6A8 and glass octal types 6A8-G 6 A g 
and 6A8-GT used in superheterodyne circuits. 
6A8 Outline 4, 6A8-G Outline 38, 6A8-GT 


Outline 24, OUTLINES SECTION. Tubes re- 6 A 8-G 


quire octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. For heater and cathode consider- 

:6A8 ations, refer to type 6AV6. Maximum ratings: 6A8-GT 
Be: 6A8-CT plate, grids-No.3-and-No.5-supply, and grid- ’ 
No.2-supply volts, 300 max; grids-No.3-and- 

No.5 (screen-grid) volts, 100 max; grid-No.2 (anode-grid) volts, 200 max; grid-No.4 (control-grid) volts, 
0 max; plate dissipation, 1 max watt; grids-No.3-and-No.5 input, 0.3 max watt; grid-No.2 input, 0.75 


max watt; total cathode ma., 14 max; peak heater-cathode volts, 90 max. These types are used princi- 
pally for renewal purposes. 


Characteristics: CONVERTER SERVICE 
AACE OLGA Cramer ee tO neta ak ih St ak eben aie 100 250 volts 
Grids-Niois-and-No..b Voltages sine Packs. oP sere eure ne 50 100 volts 
Gride Nom ce ViOK Ag One Vie Mt eae hn eee taen eeatione ots erent arace. © 100 - volts. 
Grid=No#Zisuppl ye VioltagGamasrere te eee, se). Been) are to hte - 250* volts 
GTIte NO Say Ol LAP te fon ee ee a a, Se Mata ens ne te ore aes -1.5 -3 volts 
Grid-No. 1 (Oscillator-Grid) Resistor. ............ccceccees 50000 50000 ohms 
Plate Resistance.(A pprox.)canet Papeete. Mao eee a a 0.6 0.36 megohm 
Conversion Lransconaquctance.. . soxie o i's au ersusioisamie a aedisees goa oa 360 550 pmhos 

Conversion Transconductance (Approx.) with grid-No.4 voltage 
Of ZO VOTisk eee eS Ree he cae aah con. vere clade 3 - pumhos 

Conversion Transconductance (Approx.) with grid-No.4 voltage 
SGT FS OnVOlES Sete eer rte Mp aE Ee Wir SME, sae aa ! = 6 umhos 
Plate Rrarventina®, Font oaure, aa cdyatim tae aed. inal o haves Lek 3.5 ma 
Grids-Nono-and-NO-:0 CULTCN Gan ile och ulna dees aie etd ae ew 1.3 221 ma 
Grid-No.2 Current 2.0 Sea Pe os re 2 a ede Soe A 2 4 ma 
GridzN omit Current wapate Ih ot era es ahsaaee lois aes (ores ere eouone asa 0525 0.4 ma 
POLAR Sc GUTOC Gut Irony. vee ee ene eles ous shee dhe beat & 4.6 10.6 ma 


* Grid-No.2 supply voltages in excess of 200 volts require use of 20000-ohm voltage-dropping resistor 
bypassed by 0.1-yf capacitor. 


CO. . HIGH-MU TRIODE 
"© 6)° Miniature type used as cathode- 
drive amplifier, frequency converter, 
@) a or oscillator at frequencies up to about 6A B4 
: 5 300 megacycles per second particular- 
1D ly in television and FM receivers. Out- 


line 11, OUTLINES SECTION. Tube requires miniature seven-contact socket and 
may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.15. For 
maximum ratings, characteristics, and curves, refer to type 12ZAT7. For heater 
and cathode considerations, refer to type 6AV6. 


ELECTRON-RAY TUBE 


Glass type used to indicate visually by 
means of a fluorescent target the effects of a 


change in a controlling voltage. It is used as a 6AB5 
convenient means of indicating accurate radio- 
receiver tuning. Outline 34, OUTLINES SEC- 
TION. Tube requires six-contact socket. For 6N5 
heaterand cathode considerations, refer to type 


6AV6. Heater volts (ac/dc), 6.8; amperes, 0.15. 
Ratings: plate-supply volts, 180 max; target 
volts, 180 maz, 125 min. This type is used 
principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Metal type used in rf and if stages of pic- 
ture amplifier of television receivers particularly 
those employing automatic-gain control. Out- 
line 8, OUTLINES SECTION. Tube requires 6AB7 
octal socket. Heater volts (ac/dc), 6.3; amperes, 
0.45. Maximum ratings as class Ai amplifier: 
plate and grid-No. 2 supply volts, 300 maz; 
grid-No.2 volts, 200 maz; plate dissipation, 3.75 
max watts; grid-No.2 input, 0.7 max watt. Typ- 
ical operation: plate and grid-No.2 supply volts, 300; grid-No.3 volts, 0; grid-No.2 series 
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resistor, 30000 ohms; grid-No.1 volts, —3; plate resistance (approx.), 0.7 megohm; transconductance, 
5000 umhos; grid-No.1 volts for transconductance of 50 pumhos, —15; plate ma., 12.5; grid-No.2 ma., 3.2. 
This type is used principally for renewal purposes. 


6AC5-GT 


HIGH-MU POWER TRIODE 


Glass octal type used in single-ended or 
push-pull audio-frequency power amplifiers of 
the direct-coupled type in which a driver tube 
develops positive grid bias for the 6AC5-GT 
output stage. Outline 23, OUTLINES SEC- 
TION. This type may be supplied with pin No. 
1 omitted. Tube requires octal socket. Heater 


NC K 


volts (ac/dc), 6.3; amperes, 0.4. Maximum ratings: plate volts, 250 maz; peak plate ma. (per tube), 
110 maz; average plate dissipation, 10 max watts. This type is used principally for renewal purposes. 


6AC7 


SHARP-CUTOFF PENTODE 


Metal type used in rf and if stages 
of picture amplifier and the first stages 
of the video amplifier of television re- 
ceivers. It is also used as a mixer or 
oscillator tube in low-frequency appli- 


P 
cations. Outline 3, OUTLINES SECTION. Tube requires octal socket. When tube 
is used as a high-gain audio amplifier, heater should be operated from a battery 


source. For other heater considerations, refer to type 6AQ5. 


HEATER VOLTAGE (AC/DC). 


HEATER CURRENT.... 


Maximum Ratings: 


UATE VOLTAGE: 3.6 obicks ds eee oak See ee Oe OE ay det ore Ne ata 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE 
GRID-N0O.2 SUPPLY VOLTAGE 
PLATE DISSIPATION «0.55 dae oe ahs se eeielne sie ake Rineetd a, Acietar eho ae set aie isa eC 6 


GRID-No.2 INPUT: 


For grid-No.2 voltages up to 150 volts 
For grid-No.2 voltages between 150 and 300 volts 


see eee eer eee eee see ereoee eer eee ere eoeseeeseeeese ee 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 


Characteristics: 

Plate!Supply Voltage: 22/cretests oe eres one ohiede chede Cae enace tere vaiens 300 
Grid-No- 5. Voltages. 2 ar cacao elie so ere, oe eutiotees oretetoneuctotetetesetet 0 
<Grid=No, 2 Supply Voltage x. cess: «ac ascate tetra cieterens ersienecel c 150 
Grid=No0.:2 Series Resistor... ss <sis thle ae es) ore eee siete eke eee - 
Min. Cathode-Bias Resistor... ssn coneinns sree eens 160 
Plate Resistance (A pprox.)i iw < sieciceiossnaciess) seeisieterelle cfensene! austenite 

re ransconductanCes C0420 oc ceo cau eeka ote aie oases ere stoke tucte nicl seeieas 9000 
Plate Currents, deci tes eels Gee conte eine) He sieve eieke toh ee ene 10 
Grid-Nos2;Gurrent.). s2scn ere ree ee he cee see 2.5 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 


For cathode-bias operation with fixed grid-No.2 voltage 
For cathode-bias operation with grid-No.2 resistor ......... 


Po eS 


oe eee eer ore reer eee eee eee e ese ee sree s eos eeereeos 


Ce ee 


oo ee eee eee ee oe oe eee 


Cr er 


ey 


coe eee ee oer ee ee 


coe eoeeee 


6.3 volts 
0.45 ampere 
300 max volts 


See curve page 67 


300 max volts 
3 max watts 
0.4 max watt 


See curve page 67 


90 max volts 
90 max volts 
300 volts 
0 volts 
3007 volts 
60000 ohms 
160 ohms 
1 megohm 
9000 umhos 
10 ma 
2.5 ma 
0.25 max megohm 
0.50 max megohm 


# Grid-No.2 supply voltages in excess of 150 volts require use of a series dropping resistor to limit the 
voltage at grid No. 2 to 150 volts when the plate current is at its normal value of 10 milliamperes. 


6AD6-G 


ELECTRON-RAY TUBE 


Glass octal type used to indicate visually, 
by means of two shadows on the fluorescent tar- 
get, the effects of changes in the controlling 
voltages. It is a twin-indicator type and is used 
as a convenient means of indicating accurate 
radio-receiver tuning. Maximum over-all length, 
2-7/8 inches; maximum diameter, 1-5/16 inches. 
Heater volts (ac/dc), 6.38; amperes, 0.15. Maxi- 
mum target volts, 150. This is a DISCON- 
TINUED type listed for reference only. 
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TRIODE—POWER PENTODE 


Glass octal type used in a push-pull ampli- 
fier circuit in conjunction with type 6F6-G. Tri- 
ode unit serves as phase inverter. Outline 41, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.85. 
For typical operation of pentode unit, refer to 
type 6F6-G. Maximum ratings of pentode unit 
as class Ai or push-pull class ABi amplifier: plate 
volts, 375 max; grid-No. 2 volts, 285 maz; plate 


6AD7-G 


dissipation, 8.5 max watts; grid-No.2 input, 2.7 max watts. Maximum ratings of triode unit as class A1 
amplifier: plate volts, 285 max; plate dissipation, 1.0 max watt. This type is used principally for renewal 


purposes. 


ay 
*® 
RD, 
sore) 


Pr 
SHARP G 


LOW-MU TRIODE 


Glass octal type used as class Ai amplifier 
in ac/de radio receivers. Outline 23, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings as class Ai am- 
plifier: plate volts, 300 max; plate dissipation, 
2.5 max watts. This is a DISCONTINUED 
type listed for reference only. 


TWIN-PLATE CONTROL TUBE 


Glass octal type used as a control tube for 
twin-indicator type electron-ray tubes. Outline 
36. OUTLINES SECTION. Contains two tri- 
odes with different cutoff characteristics. If ave 
voltage is applied to the common control grid in 
suitable circuit, one triode section operates on 
weak signals while the other operates on strong 
signals. Heater voltage (ac/dc), 6.3; amperes, 
0.15. This is a DISCONTINUED type listed 
for reference only. 


TWIN-INPUT TRIODE 


Glass octal type used as a voltage amplifier 
or as a driver for two type 6AC5-GT tubes in 
dynamic-coupled, push-pull amplifiers. In the 
latter service, type 6AE7-GT replaces two tubes 
ordinarily required as drivers. Outline 23, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.5. This is a DISCONTINUED type 
listed for reference only. 


MEDIUM-MU TRIODE 


Miniature types used as local 
oscillators in uhf television receivers 
covering the frequency range of 470 to 
890 megacycles per second. 6AF4 Out- 
line 11, 6AF4-A Outline 9, OUTLINES 


6AE5-GT 


6AE6-G 


6AE7-GT 


SECTION. Tubes require miniature seven-contact socket and may be mounted in 
any position. Type 6AF4 is a DISCONTINUED type listed for reference only. 


HEATER VOLTAGE (AC/DC) 


EI BATTER EC URREINT So et ce cte Se eee ee ee re Beene ee ee ne iene eS 


a ae Sip hele e416 in 68 649-419 6h 9) 81 G 900 0 6) 66 ee) 6 0 0. 0 e100 a a6 10-6 


DIRECT INTERELECTRODE CAPACITANCES: 


GrIGstOt Plate... oie ee LRT ce cee cot en siel s ML Aon co ecob cage, opeihere on8 MG 


Sle ¢ oF ee Coes 6 + VOC COS SE HVAC CeCe KMS ECCS CBO 


Characteristics: 
Plate Supply Voltage .... 


Cathode-Bias Resistor... . 


Amplification Factor..... 
Plate Resistance........ 


O 6 @ 6,0" | 06 © 0 One e 9.0 0 6 0 Oe © 6 0.0 010.0 0.0.4 0 


se ee owe eee ree eee ree eee eee seoeeeoeeeeese 
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OSCILLATOR IN UHF TELEVISION RECEIVERS 


htaximum Ratings: 


DGC PEATH VOLTAGES RTs tag eee tee on iets 6 eee Oe ets POT ARERR oes oats 150 max volts 
DC GRID VOLTAGE; .. 2s omteas AI SPARE CIR Cee ies 4 ae etre tee ot eee —50 max volts 
DG, GRIDIGUREENT, .:.. : « bh. Berd itd. cee een eh demon sic sera. Sate oe es 8 max ma 
BEATE ENPR Te Pett Ke he ie ones a Rypdoncn RSee Re Ot uacie easel URE a RGR NE Aes 28, EN as ore nase 2.5. max watts 
PEATE DISSIPATION o.-< 5: octeeetae: crodcicaslcas ae at eae okeas ee cis Cech ie laa te 2.25 max watts 
DGC CATHODE CURRENT ..0oc..6 aoa De ee Soe ae Ee ie 28 max ma 
PEAK HEATER-CATHODE VOLTAGE:* 

Heater negative: with respectito cathodbanws. sence eee nee eles, 50 max volts 

Heater positive with respect to cathode..... ES eae PE cd See 35) 03. desc BRR aA ANS os 50°max volts 


Typical Operation as Oscillator at 950 Mc: 


DC Plate Voltages. cs «seats ovletescuashs of ah tines Daan mutate atieen eee caiman e stetenieretets: « 100 volts 
DiGiGride Volta oe is ip dnee6e5/ehs. S > ebay ob bce asteue eles easels) ei KGRe EI OnaG uote obit orand —4 volts 

ErOM a OTIC TESISEOLOL « c.hce ooh na cae be eine Ride Ee 10000 ohms 
DC Plate Current. hs ces elle ss Ls eee ee BE ROE oe oeeiclc gies cosre 22 ma 
DC iGrid) Gurrentc(A Pprox.) <o.s we eesiess plein ais ao cim cis Pana eRe Merrie nee 400 pa 
‘Useful Power Oatput..:.).". wattle oh oem Buchs eeien cis es See eink 2 clans 160 mw 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias operationa tin wn tse te oe ee RRS Or lide OSE, SR <r Not recommended 
For. cathode-bias, operation ams i memset ae Re Ree Ee eee 0.5 max megohm 


* It is reeommended that the heater be kept at cathode potential to minimize the effects of variation in 
the heater-to-cathode capacitance between tubes. 


°The de component must not exceed 25 volts. 


TYPE 6AF4-A 
Ere =6.3 VOLTS 


oly 
+] 
ie 


“ 
Ws 
« 
ul 
a. 
= 
S 
a] 
= 
2 
ww 
| a 
< 
4 
a 


NPs 


20 16 
PLATE VOLTS 


ELECTRON-RAY TUBE 


& AF 6 G Glass octal type used to indicate 

a visually, by means of two shadows on 

the fluorescent target, the effects of 

changes in the controlling voltages. It 

is a twin-indicator type and is used as 

a convenient means of indicating accurate radio-receiver tuning. Maximum over-all 

length, 2-5/16 inches; maximum diameter, 1-9/32 inches. This type may be sup- 

plied with pin No.1 omitted. Tube requires octal socket. Heater volts (ac/dc), 6.3; 

amperes, 0.15. Ratings: target volts, 250 maz, 125 min; ray-control-electrode sup- 

ply volts, 250 max; peak heater-cathode volts, 90 max. Typical operation: target 

volts, 250; target ma., 2.2; series resistor, 1 megohm; ray-control-electrode volts 

(approx. for 0° shadow angle), 160; ray-control-electrode volts (approx. for 90° 
shadow angle), 0 
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SHARP-CUTOFF PENTODE 


Miniature type used in compact 
radio equipment as an rf or if amplifier 
up to 400 megacycles per second. 
Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-con- 


6AG5 


tact socket and may be mounted in any position. The two cathode leads facilitate 
isolation of the input and output circuits thus helping to minimize degeneration. 


For heater and cathode considerations, refer to type 6AV6. 


EUMATERRVOL PA GEN(AC/DC)inis acuta rietka te crepste cierto eitgann inte & eote soe sar a oiovers 
HERA TER GURRENTS 2 de cere SANs See Te Lt eee PUNE payee Oa os RA ole 
-DIREcT INTERELECTRODE CAPACITANCES: : 
CGEIGEN OmIRCGtE LA berets Wh We hs toll | nceseee cous! omc oaes RY ethos raced che pale bs. ame 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield.... 


Maximum Ratings: CLASS A, AMPLIFIER 
BEATE OV-OLOAGE Gs. Link. sae Medtco ad ohn ee nlte Un 5 cL Stan, s cPathettereds ovat Sl ans 
GRID-NO. 2 (SCREEN-GRID) VOLTAGE.......... EER. fete Pea! Bk mek Rr pearane aw 
GRID OS SUPPLSE OUTAGE co chen cate sane ote tee Sete teehee ee cneieee ero ete te ene 
eA CMO TSS EEADEO N geen, Seve at cy aug me ssl cc Piece ayes re Nel Mod cute celistonk an obit cteiromeren ellen ore aaite 
GRID-N0O.2 INPUT: 
Hon grid-Ne@-o: voltages up to.l50;voltsi oe. paces sec ode ers en se 
For grid-No.2 voltages between 150 and 300 volts.................... 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... .. 2.0... ccc cer ccc ccc ces 
Heater positive with respect to cathode. ...........cccccccccccsccens 


Characteristics: 


Plate Sup Diva V Oltage ter rain «: sean ebe eiecs: ¢, sacjioreuepes ous 100 125 
Grid-No.2 Supply Voltage........ Meter atrte sree ene 100 125 
Cathodé-Bias Resistor 662. eee ee 180 100 
Plate Resistance (Approx.) ersten a ielabeco ees oe einls 0.6 0.5 
ATAansCOnauctance..-. 6... . Lies ino el sb eee ie 4500 5100 
Grid-No.1 Voltage for plate current of 10 wa..... —5 —6 
PiaterGurrent ae ee cis tic «ian an siete dea het oudicuncchs 4.5 deeds 
Grid N Omae Currents, borat fate cleat stots ecole. e sisterece 6 1.4 2.4 
Maximum Ratings (Triode Connection) :* 

(PP PACP EE VOU, DAN GE) Shy career ile < tietots GAGIa 5 hai ple cats lal het he alata oeahelis pie ee wcacalel eleva 
GAP BRO ISSTPA TION sorcas, cine seareranain Cc cl eter oo ah beuntat a etait iy 6.6 tele ayaleauet ots aiee ober hovers 


‘Typical Operation (Triode Connection) :* 


TAC ONVOLEAEC Metre ere at tale eet eenlon Mor ay atoll than ah ol of bv Shier'eu ear augharer se 180 
Cathode Bids Resistor wis « 4.4%. Hin eiew © mmole sieves NH Ninsc% 330 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 6AG5 
E-¢=6.3 VOLTS 
CRID-N22 VOLTS =150 


PLATE (1, )OR GRID-N22 (Ic) MILLIAMPERES 


300 400 
PLATE VOLTS 
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6.3 volts 
0.3 ampere 
.030 max put 
6.5 ppt 
1.8 ppt 
300 max volts 
See curve page 67 
300 max volts 
2 max watts 
0.5 max watt 


See curve page 67 


90 max volts 
90 max volts 
250 volts 
150 volts 
180 ohms 
0.8 megohm 
5000 pmhos 
-8 volts 
6.5 ma 
Z ma 
300 max volts 
2.5 max watts 
250 volts 
820 ohms 


600 
92CM~- 6399TI 
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Plate: Resistance «5... 060. se seamen iit ae See Peas 8000 10000 ohms 
Aniplification Factor <.... 64.6. 209 eee eee as on oe een eee 45 42 

Transconductance...... AC Ree te tO CREM TIO UD 0 SOC 5700 3800 »mhos 
PlatecCurrent « orrikessls i 1 Btonin ate ete Fhe atew ekto ae eeutevate en ees 7.0 5.5 ma 


*Grid No. 2 tied to plate. 


POWER PENTODE 


Metal type used in output stage 

6AG7 of video amplifier of television receiv- 

ers. Outline6, OUTLINES SECTION. 

Tube requires octal socket. Heater 

volts (ac/dc), 6.8; amperes, 0.65. Max- 

imum ratings as class A: video voltage amplifier: plate volts, 300 max; grid-No.2 

volts, 300 maz; plate dissipation, 9.0 max watts; grid-No.2 input, 1.5 max watts. 

Typical operation as a class A: amplifier: plate volts, 300; grid-No.2 volts, 150; 

grid-No.1 volts, -3; peak af grid-No.1 volts, 3; zero-signal plate ma., 30; maximum- 

signal plate ma., 30.5; zero-signal grid-No.2 ma., 7; maximum-signal grid-No.2 

ma., 9; plate resistance, 180000 ohms; transconductance, 11000 uwmhos; load 

resistance, #0000 ohms; total harmonic distortion, 7 per cent; maximum-signal 
output watts, 3. 


MEDIUM-MU TRIODE 


Glass octal type having high perveance 
used as vertical deflection amplifier in television 
receivers. Outline 22, OUTLINES SECTION. 

6 AH 4. GT Tube requires octal socket and may be mounted 
re in any position. Heater volts (ac/dc), 6.3; am- 
peres, 0.75. Characteristics as class A: amplifier: 
plate volts, 250; grid volts, -23, amplification 
factor, 8; plate resistance (approx.), 1780 ohms; 
transconductance,4500 umhos; plate ma.,30.This 
type is used principally for renewal purposes. 


VERTICAL DEFLECTION AMPLIFIER 


é y For operation in a 525-line, 30-frame system 
Maximum Ratings: 


DG) PLATHEV OL TA GB cite ois aharems co) Or etches ereeel caesarean cei nasnere ae 500 maz volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute maximum). .........00. 2000°max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. 5......0.c0cccvcesvccectcesse ones —200 max volts 
CATHODE CURRENT: 

PCa SF AIRE ia dee ec Oe SERRE Sse eb VONETS OS LLL TETEL, ORE eh gence eae 180 max ma 

A WOLA GON er ls Sie pe cc aoe iauaerasteass uaueltte & oualtte 6.0 eater releanene tee et ensnemet te ce aaa tete 60 max ma 
PLA TH DISSIPATION ©, & covet cua: oir eee, eee lo uate Totes GIG ent OTR ee wenenciee 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ........ccee eee c ec eectececes 200 max volts 

Heater positive with respect to cathode... ........ccceccccccscccceccs 200 max volts 


Maximum Circuit Value (For maximum rated conditions): 


Grid-Circuit Resistance: 
For: cathode-biasjoperation..3% Gye ee eae ak Oe els Ham aeneet tess 2.2 max megohms 


#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


° Under no circumstances should this absolute value be exceeded. 
2 The de component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE 


Miniature type used as if amplifier in video 

stages of television receivers. Outline 11, OUT- 

6 AH 6 LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 

any position. Heater volts (ac/dc), 6.3; am- 

peres, 0.45. For heater and cathode considera- 


tions, refer to type 6AQ5. This type is used 
principally for renewal purposes. 
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Maximum Ratings: CLASS A, AMPLIFIER 
PMV ADELE SIAR Bi iaitie easy onensveueie suoteloumansdarew ehh e al wine De ease to. 300 max volts 
RID-NOLZ XSOREEN-GRID)) (VOLTAGE). cic eicve foasncneveueusuous ssyoneueusy0i0,s1 vicone uso, suei0ne seuss See curve page 67 
GRID=NO:c SUPPLE VOLTAGE Aifeve cn tion sccretccelers, eiossi.o ci tr ete a oi cnaonsie © matcher abel s 300 max volts 
PLATE DISSHA THON se see o toitedniss kolkon Sealatsyoiaiasuoucuacletrdhsndsoletoussecayatrelalls tole tedaus cheval 3.2 max watts 
GRID-No.2 INPUT: 

Hormeridano-c voltages! up tol LoOrvoltss 2 cir csicls coe's eats che cer ais 6 0.4 max watt 

For grid-No.2 voltages between 150 and 300 volts................... See curve page 67 
PLODAL ACA THO DEPCURREINT <-c abate ait tec: wiisiviiss siete. 0 Wierd ous) o erence Gohouehorer ee) Leis © 13 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 0.00 cee eeees 90 max volts 

Heater positive with respect to cathode...................000000 00. 90 max volts 
Ch ferittics: Triode* Penitode 

BUR see Connection Connection 
PAB LEP SUD DL Vic VOLLAG EC’. cy ered ou Pretty a © numiene eels Gal anekesecieis vegetisgs 150 300 volts 
Grid-NOan suppressor GTIG)oc. are ese ees Cerss oe eens — Connected to cathode at socket 
Grid-No-2isupplysVoltage 220 2. . pos cscs pe dew eee acs - 150 volts 
Cathode-Biasi WesIStor.coneetmom sitidens een oes e-sesune wn os 160 160 ohms 
AMD CALIGH Ul ACCOL , stein. cs siniciere s Suek ia lel saa is eee seul a 40 — 
Plate Resistanee (Approx:) . 6s 6... dulhelmere se cece owls 3600 500000 ohms 
TT CANSCOMELCUATI CO fob rye onic oo cite OO Sus, re he etwas aoa holes 11000 9000 mhos 
Grid-No.1. Voltage (Approx.) for plate current of 10 wa... —7 —7T volts 
Pl aten@ Uren tye ai eueo) ss vs)elde, oishe! <i spe Aieeecan ie eter ates ae Trans 12.5 10 ma 
GridENio 2i@urrentes. oak oO ee ee oe ee tae ee elote tha wale = 2.5 ma 


SHARP-CUTOFF PENTODE 


Miniature type used as an rf or if 
amplifier especially in high-frequency 6AK5 
wide-band applications. It is useful as 
an amplifier at frequencies up to 400 
megacycles per second. Outline 9, 
OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. For heater and cathode considerations, refer to type 
6A V6. 


FLBATEREV.OLTAGE, (AC/DC) thom ammitec Sate nan OR EE ee ot oe et naire 6.3 volts 
PIRATE REC ORR ENT eerie bee ae cgcrcrh a Sioa Mita nys SEES ae tee ee ete 0.175 ampere 
DiIrREcT INTERELECTRODE CAPACITANCES (Approx. with external shield): 
(GTIGe NOMPCORE LA COT eo che cien orier en eater ane CUA aRe RO eT etn ore ec rnie 0.02 max ppl 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. , . 4.0 ppt 
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield....... 2.8 pt 
Maximum Ratings: CLASS A; AMPLIFIER 
PAGACE VOLTA GE pe es erp teins ate Gado. shanty US Bia Sum) HT Ula RRy artsy Geet SUSUANET Wiellay sbahana a) 180 max volts 
GuipeNOr2 (SCREEN-SGRID) "VOLTAGE. o.c.c.alo so oe Sates afew bie sue wwe wes is bern See curve page 67 
GRID- NOsZsSUPPLYsV OLTAGE i o-chpacies ce Petce a ik, Gioia aa soln eis sles soleus 180 max volts 
PEATE PED ISSTEA TEON cxcstarrs iss ks epee reo ReU ane ee Sho en ob eol e niinks Ae cof Get or mumsanct: 1.7 max watts 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


o 


TtyPE 6AK5 
Ep¢= 63 VOLTS 

io GRID-N22 VOLTS =120 

a 
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(20 16 
PLATE VOLTS i 92CM -6504T 
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GRID-No.2 INPUT: 


Hor.erid-No-.2. voltages up ito. 9Or volts. c sicserers neta saneia ie a cred Bieri errs 0.5 max watt 
For grid-No.2 voltages between 90 and 180 volts.................-.00- See curve page 67 
GATHODELGURRENT ois oss ete ie ie te oeete Sate Weve We toledo We "0 toile Fe Woke belle Wate Wesicia Ne ve en eRONeMe Ney ohare 18 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative: with respect, to.cathodelic.n tous oo iiieioh Wise ot ble Gives 90 max volts 
Heater positive with respect to cathode .. 2. 2. ssc eet eee ee eave 90 max volts 
Characteristics: 
Plate Supply Voltage... casks cc. ints Sees eee eas Ce TEAR ee eS 120 180 volts 
Grid-No.2:Supply, Voltagen se) cen assim oe rea ean ae eas 120 120 volts 
Cathode-Bias Resistor*® . 5.5 4 3. e em eaten ts ee le hole tana rete eens 180 180 ohms 
Plate Resigtance*(A pprox.) 2s 24 Ate ella wm Bite eto 0.3 Was megohm 
"PraviSCONGUCLANCE. Sah gears ots Waele cae, Suna 6 ale) sasieeed eee oleed ea ctet ea oar 5000 5100 prohos 
Grid-No.1 Voltage for plate current of 10 wa............-..05. -8.5 -8.5 volts 
Plate‘ Curren tess! ors RRP ois is ates seeders 2 7.5 TET ma 
Grid-Ni0.2Carrentiiee aiytt ss ce. os es cate Re Rs Sb ee ee ets 2.0 2.4 ma 


* Fixed-bias operation is not recommended. 


POWER PENTODE 


Miniature type used in compact 
equipment as a power amplifier. Out- 
6AK6 line 11, OUTLINES SECTION. Tube 
requires miniature seven-contact 
socket and may be mounted in any 
position. For heater and cathode con- 
siderations, refer to type 6AV6. 


HPATER*VOLTRGE (AG/DG) 2 Soe se x silage cc al ia come een ae nemete ere ae 6.3 volts 
HEATER CURRENT.........: inn tee ah See AAR ER RIEL AS EE. SARE. pA a | dei 0.15 ampere 
DiRkEcT INTERELECTRODE CAPACITANCES (Approx.): 
Grid Noo ltorPlates.c ato, cee reat cea eke Ee eet etter as A otacee a 0.12 put 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 3.6 ppt 
Plate to Cathode, Heater, Grid No.2, and Grid No.8................. 4.2 pt 
; é CLASS A, AMPLIFIER Triode# _Pentode 
Maximum Ratings: Connection Connection 
PLATE VOLLAGH oci0c c20 csmaee area ae este. Sie eatene a arene ee aes 2 300 max 300 max volts 
GRID No. 2 (SCREEN-GRID) VOLTAGE. . 0. .....0c0ccccsccees - 300 max volts 
PLATE. DISSIPATION, £15.0srstteuale. ok aceeteue 3 MOI eens dS obedience 3.5 max 2.75 max watts 
GRID=NO:Z. UNPUT 25 reece eksis.c tate ee poland anh ale peels cae a eso oe — 0.75 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ................ 90 max 90 max volts 
Heater positive with respect to cathode..........,...... 90 max 90 max volts 
“ ? Triode# Pentode 
Typical Operation: Connection Connection 
Plate Voltage He Aero eo care Oe & aialetanal gid SenIete EES eres 180 180 volts 
GridyNioea(Suppressor Grid iA swe reieiostnw a al siaalena emie ers - Connected to cathode 
at socket 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 6BAK6 
E,=6.3 VOLTS 
GRID-N2 2 VOLTS=180 


PLATE MILLIAMPERES 


100 200 250 300 350 400 
PLATE VOLTS 
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PIMC -O10S & VOLER EO. £5, se CAO OE i> wen UR nid hw We da - 180: volts 
SACI Os VOLUN CLONE. AE MILB oie eB Ds de Khe eller eric te Aesianeizs -12 -9 volts 
Peake iG rG= NOs le VOltag Gru ta. sols tole, «heh anaes Ge eres tue ak 12 9 volts 
ZETO- SION AeA Lem UTren ties ne circ tte le ete eres 12 15 ma 
AerO-signal Grig-N.OwmcwCUNTeMG cr sre sic se shee eee occsen =e - 2.5 ma 
EWALTOCREVCSISLANCOWMMN rots ertiis corte tle ete th. ogi cys uate sidne suend mee. ale 0.0044 0.2 megohm 
A plinicati one ia Clo rmen ee. scree. so, eee Ge hak oncle Hine:e 9.3 - 

PETANSCONGUGEANI COME a act toll Tots he oc tottebets tot niet font t tales eta 2100 2300 pmhos 
PIONGMEVESIA CA TICCRTIN Pe ee LEE hr eee, Cee ta ee eee eric erent 12000 10000 ohms 
PE OLOISEL Arnos CeO IStGLi1 Ole. 5 apteye sykcre sa ceed tect osckere tee cea ee 5 10 per cent 
Maxinmiimesional POWwerOULp Gina cul sins ddisee ocemia cies « ces 0.26 1.1 watts 


Maximum Circuit Values: 


Grid-No.1-Cireuit Resistance: 
MOTMIXCd=DINSIOPCEALION Marlene. | iaiase oie cae eho veten auo.s. c aletev ocet evans es atedereteraiers 0.1 max megohm 
Hor catnode-pias Ooperationian:< sia eee te). ae anes Jaden walsh... SOC 0.5 max megohm 


# Grid No. 2 and grid No. 3 tied to plate. 


TWIN DIODE 


Miniature, high-perveance type 
used as detector in FM and television & ALS5 
circuits. It is especially useful as a 
ratio detector in ac-operated FM re- 
ceivers. Each diode section can be used 
independently of the other, or the two sections can be combined in parallel or full- 
wave arrangement. Resonant frequency of each unit is approximately 700 mega- 
eycles per second. Outline 9, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For heater and cathode 
considerations, refer to type 6AV6. 


PIGATORTY OFTAGMUAC UC) ae ene errs Ute ce an oeask te Geese snes ee ts 6.3 volts. 
HI BATER (CURRENT a eet monte lata, yeh nama ucdothwhs Wt aeababaruten, (das dee oaitetes 0.3 ampere 
DrreEcT INTERELECTRODE CAPACITANCES: 
Plate No. 1 to Cathode No. 1, Heater, and Internal Shield ........... 2.5 put 
Plate No. 2 to Cathode No. 2, Heater, and Internal Shield ........... 2.5 put 
Cathode No. 1 to Plate No. 1, Heater, and Internal Shield ............ 3.4 put 
Cathode No. 2 to Plate No. 2, Heater, and Internal Shield ........... 3 3.4 wut 
Pilate pNicslatoselate) Nos, chimeitect n on EER EIR oo vee. wine te eons ko, « 0.068 max pul 
Maximum Ratings: HALF-WAVE RECTIFIER 
PEA PMVEMSELELATH VOLTAGE Syncs. oa 'dze wcslainis ncplaie «r¥ > 4 stares y'oce 0! 9's coeeee 330 max volts 


AVERAGE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE 


/OL 


RECTIFIED MILLIAMPERES 


sak 
A 
Vay 


al & 
Spe 
ome 
Sil ae: 


-40  -30 -20 -10 0 
DC VOLTS DEVELOPED BY DIODE 
92CS-6561T 
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PEAK PLATE CURRENT (Per Plate)...... Fait WENN ARTS SON CENT SW SN AICS BRI 54 max ma 
D@PvuTeuT CUBRENT: (Per Plate) in: os ocicicclercssttiens cee Oe RE teens 9 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........ccccceeveerees A orators 330 max volts 
Heater positive with respect to cathode.......... oie wis ptetate’s siiel tye caieiets 330 max volts 
Typical Operation: 
AC Plate Voltage per Plate (rms) .......... wie Sie tietoieierereieo s nisteleiors sta terele ie 117 volts 
Min. Total Effective Plate-Supply Impedance. ........ccecesescccscsees 800 ohms 
DC Output Current per Plate..............  siissoieusie eis, eine isietnletetelete reat ctecetere 9 ma 


ELECTRON-RAY TUBE 


Glass octal type used to indicate visually 
on a pair of rectangular fluorescent patterns the 
effects of changes in voltages applied to its grid 

6 AL T fe GT and three deflecting electrodes. It is especially 
useful in meeting the requirements for accurate 
tuning in FM receivers. Outline 18, OUTLINES 
SECTION. Tube requires octal socket and may 
be mounted in any position. Heater volts 
(ac/dc), 6.8; amperes, 0.15. Ratings: target 

volts, 365 max, 220 min; peak heater-cathode volts, 90 max. This type is used principally for renewal 
purposes. 


Typical Operation: INDICATOR SERVICE 


Target V altaze ms fe8 Ser Ne OL Pa Stee ae ee eats Oe Deets 4 315 volts 
Deflecting-Hlectrode-No.1 Voltage. 2.55% 62% whe cube tisiewcle tes ob sale Bias 0 volts 
Defiecting-EHlectrode-No0.2) V Oltage nies tele peters slulets io cose ieheeteyele, 0.6.6 ests oasis A 0 volts 
Deflecting-Electrode-No/3. Voltage. 3.05... cts 0 ccscccseeeecccsdecccsoeee 0 volts 
Cathode Resistor: (Approx: ©, < Pili s ase we ateeive ls Seams Gisele ssee Siete lopale ‘ 3300 ohms 
Deflection Sensitivity (Approx.)#. .. 02... ccc eect ee see we neec eae ican NGA 1 mm/volt 
Grid Voltage for Fluorescence Cutoff (Approx.)*..........c000cees ones -7 volts 


#¥For first millimeter of unbalance in FM application. 
*The grid should be.connected to the cathode when not used for fluorescence control. 


DIODE—SHARP-CUTOFF 
PENTODE 


6 A M 8 Miniature types used in diversified 
applications in television receivers. 


6 A Ms A Type 6AM8-A has a controlled heater 
hae warm-up time for use in receivers em- 

ploying series-connected heater strings. 

The pentode unit is used as an if amplifier, video amplifier, or age amplifier. The 
high-perveance diode is used as an audio detector, video detector, or de restorer. 


Outline 12, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. 


HATER VOLTAGE (AC/DC). 5 5 Gh sop spin aah ake winaeieatien thee cake 6.3 volts 
HEATER CURRENT. cs «3.450 peek feikis ob cee Ae ae eee oe ee 0.45 ampere 
HEATER WARM-UP TIME (Average)* for 6AM8-A...~ 0... eee ee ee eee iat seconds 
* For definition of heater warm-up time and method for determining it, see type 6CG7. 
Without With 
DiREcT INTERELECTRODE CAPACITANCES: External External 
Diode Unit: Shield Shield 
Plate to Cathode, Heater, and Internal Shield........ IDs ef 2.3 put 
Cathode to Plate, Heater, and Internal Shield........ A 4 uuf 
Pentode Unit: 
Grid. No.leto: Platewacncinneeigettee eee Oo eee 0.015 max 0.015 maz ppl 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
InternalliShield 208 3°22) cag eo cto ai eee te ee 6 6 ppt 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal. .Shieldihecreierit eee ae eee 2.6 3.4 ppt 
Pentode Grid No.1 to Diede Plate. ... iin. ue ee 0.006 max 0.005 max ppt 
Pentode Plate to Diode Cathode. ..........ccecsscveccs 0.15 max 0.15 max ppt 
Pentode: Plate to Diodé Plate.< - 7 Weanneen cece ek 0.1 max 0.035 max put 
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PENTODE UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings: 


PVA TICS VOLT AGB tepiet he os sres: ite fae tho ticpontests Payrees< hue of Shap ekadine, ee a oydhe are re wie CITE. afte 300 max volts 
GRID-NO-d7(SUBPRESSOR): VOLTAGE. a 0 a ac heeate os cdldecpie eee alors eke trees, 5 0 max volts 
GRID-NO.2; (SCREEN-GRID) SUPPLY VOLTAGE, .. c.ccccssecccccecccccescces 300 max volts 
CSREDIIN Ola EOLA GRIESE Eats oie costa ci cicl vercin ets Sintele s’aieie is ei erewe se @ rece ere aeve fe See curve page 67 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 

Osi tivenpidsavallel: a: cyt ce ae canes ele reeuedeteceehalsse.eveis) shale susietelersi ais 0 max volts 
IPGATHEDISSIPATION = wists lore suse picse cicieane aus ete, 6 « ae srekelorsia ere Tiare ndere tavhertenea ct acs 2.8 max watts 
GRID-No.2 INPUT: 

Horerid=No voltages up, to 150) Volts. n,cc «cus ccae os cee cee esleeaeuc 0.5 max watts 

For grid-No.2 voltages between 150 and 300 volts. ..........ccceceees See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ...cccscccccccecscccccsces 200 max volts 

Heater positive with respect to cathode. % . ci... cece wes ccrccee ccs cee 200° max volts 
Characteristics: 

IPPACEISH DDI Va ViOlLAD Cees te che ie aaa. « Gee apenas oft eal ateretehaie 0 6b: 054 sie wie dial «ay wee 200 volts 

FoCG be INGO SSA lene. bE Saree Sythe HOMER ae eo CeCe oe canes Meeincier eA tg Ay Oe Connected to cathode at socket 
Gud-No. ZESUD DIVA VOL TALC mee Ptcataels hccusncu Mes ameccnckees, ovens eames: 6 Aka Gtatonarsualiogets 150 . volts 
Cathod ce biaskiVesistor saan ee Pe ae oe chs oA 6 user aici ba cel ard o atatacsiere ave 120 ohms 
iPlateewesistances (Approx. ts. es eet ee ce cells be ae sae 600000 ohms 
EL TANS CONGICLAN CE eared ors he crcgee tees eae care clerocobaes oncBe sh sat ratte c lecaven orien on eh sie ave 7000 pwmhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa..............0005. -8 volts 
tates Urr ein Gee eat ke yee ee cee sce hates tale a a0e ae ona aMel eh ol alee! alef'el sl el aroha oes 11.5 ma 
CIO= NO Curr eine ees naar > clacer cle cilta.s eich oacerliec sl ®t oxehaltel-o). cual silat ahenelievievertileste, wracotele 2.7 ma 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


HOP IXeC=DIASZO MELA COM. ty ouksiels io cic orein cuavale eiels, vuole eel oxel sions cet otal pierereva te 0.25 max megohm 
Bor cathode=bias,Operavion ...icc,.. seiko ate oeieieiete cele ab elelienates shetensuen selene. ae 1.0 max megohm 
DIODE UNIT 
Maximum Ratings: 
DC PLATE CURRENT. eis siase Viral etaie «i Wanislue 8 «io suscteeeenaceie A vuecwia shale © ante 5 max ma 
Prak HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............-e005 a fates are 200 max volts 
Heater positive with respect to cathode. ...........ccvcesevessserecs 200° max volts 


©The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
ENTODE UN 


TYPE GAM8 
Eg = 6.3 VOLTS 


GRID-N2 2 VOLTS = 150 


eek 7 
een oe bls 
sec 


to 
(2) 


2 (2¢p) MILLIAMPERES 
a 


10 


PLATE (1) OR GRIO-N2 


200 
PLATE VOLTS 
92CM-8505T 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 


variety of applications in color televi- 6AN8 
sion receivers. The pentode unit is used 


as an intermediate-frequency ampli- 
fier, a video amplifier, an agc amplifier, 
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or as a reactance tube. The triode unit is used in low-frequency oscillator, sync- 
separator, sync-clipper, and phase-splitter circuits. Outline 12, OUTLINES SEC- 
“TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. , 

HEATER: VOLTAGE (AC/DC) 3. cn:om ori sion ore Gig wks aie b aieteaoetet enous eieme aN tone Reis anon 6.3 ~. “volts 
FTA TH CURRENT 30 Shatet, & aewactries ac aaton ws aN yee oI RNIN eee ne eee nica ae 0.45 ampere 


DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 


AS Tid GO. LBL T., o.0/d Saharan ghenars Alana ghvaltey oer ene aghet ws e MACRO TERS Siete Sere 1.5 ppt 
Gridvton@athode and Heaters au nici ost cemaketee Otte ote Seta e enIe Pie ieee 2.0 py 
Plate to:Cathodeand Heater jeu scons onic ees he ese. ohale a  Ote anne ae Pana oe Res 0.27 ppf 
Pentode Unit: 
Grid: No.1: to Plate. 2 ove 8 Reh ee a te hE ee cee 0.04 max upf 
Grid No.1 to Catnode, Heater, Grid No.2, Grid No.3, and Internal Shield... ff ppt 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield....... 2.3 ppt 
Prriode Grida‘to Pentode: Plater mesien.cacuntw ee eine neta eee tte a 0.005 ppt 
Pentode Grid-No! to "TriodenPlate AR Ah wes 4a ho) Siohe catice ee Sienna <Ce ee 0.006 ppt 
iPentode: Plate torm@iriode (Plate cer est a8 Fess. teeta eee ae Eee eames 0.045 ppt 
CLASS A, AMPLIFIER 
Maximum Ratings: Triode Unit Pentode Unit 
PEATE VOLTA GEie FB io it eca acted: eaunebenaaienta tae aA ae 300 max 8C0 max volts 
GRID=N OZ) SUPPLYSOV OLTAGH I: sents eau la a ie eee onemeaee - 360 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE...........0000000ee- = See curve page 67 
GRID-NO.1 (CONTROL-GRID) VOLTAGE.:...........00000 es 0 max O max volts 
GATE ISSTRATTONS i Menu ei saAe aon lait fete eee eae ae 2.6 max 2 max watts 
GRID-No.2 INPUT: X 
For grid-No.2 voltages up to 150 volts................ - 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts...... = See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 200 max 200 max volts 
Heater positive with respect to cathode............... 200°max 200°max volts 
Characteristics: 
PlateiSupply.Violtag errcam cate reise ais elee ieee steer hee 200 200 volts 
Grid-No.2 Supply Voltage...... fe: oR DMMETARG eo eaal BU Seas cts at ooh on ee - 150 volis 
ATTIC IN oly VW OLLALO Na choice oe vetnie abe ceehe neha enol ican can EEE eE —6 ~ volts 
Cathode-Bias NEesistor en ce es eels Oe ee eee - 180 ohms 
Amplification Factorocaciad dito ia] heel aie) SO 19 ' = 
Plate: Resistance (A pprox:)... Bae sees hae 5750 300000 ohms 
‘TT rANsSCONGUCTANCE 5) oo 3 4 wie aie ndiaregn annie citatg eet toads 3300 6200 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10ua ..... -19 -8 volts 
‘Plate: CUrrengc sh Re tre Pies ot decarae reat eae la ete acrus were bloat, eee 13 9.5 ma 
Grid-N.6.2-Current+-a4 erie tie bs ee eek Oo eaes - 2.8 ma 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance:* 
For fixed-bias operation « ¢. 5... 00's cscs cee ase ese vines 0.5 max 0.25 max megohm 
For cathode-bias- operations 00 65248 Ty Ss a ee 1.0 max 1.0 max megohm 


°The de component must not exceed 100 volts. 


*If either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for both units 
should not exceed the stated values. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6AN8 
E¢=6.3 VOLTS 
GRID-N&2 VOLTS=150 


PLATE MILLIAMPERES 


=" GRID-N°l VOLTS Ec)=-1.5 ae - 
(on ee 
WON Wee ca Se . - 


PLATE VOLTS. 92CM-8206T 
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AVERAGE ‘PLATE: CHARACTERISTICS’ - 
____ TRIODE UNIT 


“40 . 
Type 6AN8 
E¢=6.3 VOLTS 


PLATE MILLIAMPERES | 
iy) 
(e} 


92CM-8209T 


BEAM POWER TUBE 


Miniature types used as output 6 AQ5 


amplifiers primarily in automobile re- 

ceivers and in ac-operated receivers. 

Type 6AQ5-A has a controlled heater 6AQ 5-A 
warm-up time for use in television re- 

ceivers employing series-connected heater strings. Within their maximum ratings, 
the performance of these types is equivalent to that of larger types 6V6 and 6V6- 
GT. For typical circuits employing type 6AQ5, both singly and in push-pull, refer 
to CIRCUIT SECTION. 


HWA TER N.OLTAGE (AG/ DG) ets minghet ese ee Pee Oe Pee WE Sra TEE Ye RET ES 6.3 volts 
RN eee CENT te tee ee eal Ad oh asd sundh. d Pecapee bim hasalaeBinwie fe auadelee 0.45 ampere 
HEATER WARM-UP TIME (Average)* for 6AQ5-A.. 2... 2. ee ee 11 seconds 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
Cade Nowe to -Elatem pirat ees, Aa ais, aks tie toys herd chn tanpeud teoueheLaushsaainen chelate 0.35 ppl 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 8.3 ppt 
Plate to Cathode, Heater, Grid No.2, and Grid No.8...............44. 8.2 uf 


* For definition of heater warm-up time and method for determining it, see type 6CGT. 


E ; CLASS A, AND CLASS AB, PUSH-PULL AMPLIFIER 
Maximum Ratings: 


PUATHRVAO EA GE Se ee Amar SMe ier e a ahc, Baia sc PeneueNedenrdsmontwesedod ucheuislters. case Ga. ogre Dis 250 max volts 
GRID-NO:2;.(SCRHEN-GRID)»V OL TAG Eis) swa-clers navorsie ters ow 8 ondele sb 6.04 0s Bs ADEE 250 max volts 
PATHE DISSIPATION Asner cep eee er Me eee eto iM cciIn baa Cone RD ooS ele eons walt 12 max watts 
GRIDAN CL27. ENP UT gece te ec Roe ey ae tea Th Shoe Hohe ae cs GEE Ta oot Sere ots born ee eee 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 6AQ5 6AQ5-A 
Heater negative with respect to cathode...............0. 90 max 200 max volts 
Heater positive with respect to cathode................4. 90 max 200" max volts 


= The dc component must not exceed 100 volts. 


Typical Operation: 
Same as for type 6V6-GT within the limitations of the maximum ratings. 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
HOrMIxXCd DIAS ODELallOlinn sors savic te ine rae eee aioe a hee er cle esrars 88 f if m 
m 


megohm 
Mor cathode-bias. operation Wid shoon ceihs ailles csitere blawtdlane oon cleleteiele le oe o's 


ax 
ax megohm 


INSTALLATION AND APPLICATION 


Type 6AQ5 requires a miniature seven-contact socket and may be mounted 
in any position. Outline 13, OUTLINES SECTION. 


When the heater is operated on ac with a transformer, the winding of the 
transformer which supplies the heater circuit should operate the heater at the 
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recommended value for full-load operating conditions at average line voltage. 
Under any condition of operation, the heater voltage should not be allowed to 
vary more than 10 per cent from the rated value. When the 6AQ5 is used in auto- 
mobile receivers, the heater terminals should be connected directly across the 
6-volt battery. 


Use of type 6AQ5 in a series string arrangement should be limited to tubes 
with the same heater-current rating. If it is necessary to use the 6AQ65 in series 
with tubes having different heater ratings, shunt resistors are required. Refer to 
ELECTRON TUBE INSTALLATION SECTION for additional heater consid- 


erations. 


The cathode of the 6AQ5 should preferably be connected directly to the 
electrical mid-point of the heater circuit when the heater voltage is supplied from 
a transformer. When the 6AQ5 is operated in receivers employing a 6-volt storage 
battery for the heater supply, its cathode circuit is tied in either directly or through 
bias resistors to the negative side of the de plate supply which is furnished either 
by the de power line or the ac line through a rectifier. Under any circumstances, 
the heater-cathode voltage should be kept within ratings. If the use of a large 
resistor is necessary in some circuit designs, it should be bypassed by a suitable 
filter network or objectionable hum may develop. 


In all services, precautions should be taken to insure that the dissipation 
rating is not exceeded with expected line-voltage variations, especially in the cases 
of fixed-bias operation. When the push-pull connection is used, fixed-bias values 
up to 10 per cent of each typical screen-grid voltage can be used without increasing 
distortion. 


VER ACE. ates CHARACTERISTICS 
TODE CONNECTION 


250 
Fer id eee ees E .=6.3 VOLTS 
Be 7 


GRID-N2 2 VOLTS =250 


PLATE(1,,)OR GRID-Ne2(I¢,) MILLIAMPERES 


Bal ae Cee 
cae 
pepe | [ow 
= 


500 
PLATE VOLTS .- 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as a combined 

6AQ6 detector, amplifier, and ave tube in 

compact radio receivers. This type is 

similar to metal type 6Q7 in many of 

its electrical characteristics. Outline 11, 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may 

be mounted in any position. For typical operation as resistance-coupled amplifier, 

refer to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For 
heater considerations, refer to type 6A V6. 
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II HATHR VOLTAGE: CAC/DC) aac oc.c coe rete ee ASR 0 he OE Ln Miao s oicle. a oie.ng 6.3 volts 
FABATER CURRENT rete encase Dc cinis sebdcahole baiele ake se Wis ce Galois s oikee'e : 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Triode Unit) :° 
GIG"C 0; RIACr ere ne Peek ee eee ea ace tate nee eee aE RS 1.8 ppt 
Grid: torCathodexand, Heater | feet sed coe Soe ce Con teen on bale Rieoote LET ppt 
Platexto, Cathode andi heater™ Pron ce me re oe ee Seeds cee ns cele ets « A 15 #5 ppt 


° With close-fitting shield connected to cathode. 


TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings: 


PLATE VOLTAGE Want tert ey lore cero Teen Ieeereaneaapete e Mist omtN ee ehh ares arel exe 800 maz volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........cceeeeeerce Satdaree os 90 max volts 
Heater positive with respect to cathode. ........ccccceessscvcvcccecs 90 max volts 
Characteristics: 
Pinte. Oltage wae asus > as pleas s vies sins ores Si ssihic vie hip s's aes 100 250 volts 
AREIGRVOMCA DOR eas orca e eretnie tins 0/5 oe blenstets 1s ota tatete sla tavatentantels -1 -3 volts 
ANDi CAtioNn MaACLOPNe se a arene ects stereleceele sian cha elaiencleroee alte ee 70 70 
PIA tes eSiStaN CC reek tistaxs. cho aicqnnarecone + syelsletivel oitic Sreypuenees, oi's reel eee 61000 58000 ohms 
TEPANSCONGUCCANCE. Ye wieieus. «> steleiets «01.0.0 Measure Be eis 5 Sp ke 1150 1200 umhos 
Pelee ULTON Gee niles win a tenet: os ocsuaialuaive’io cocgoute is soap \aowsavercd® esl eto 0.8 1.0 ma 
DIODE UNITS 


Two diode plates are placed around a cathode, the sleeve of which is common to the triode unit. 
Diode biasing of the triode unit of the 6AQ6 is not suitable. For diode operation curves, refer to type 
GAVE. 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


TYPE 6AQ6 
Ep = 6.3 VOLTS 


PLATE MILLIAMPERES 


afte 6 
LATE VOLTS 92CM-65SIT , 


TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as FM detector and 
audio amplifier in circuits which require diode 
and triode units with separate cathodes. Out- 
line 23, OUTLINES SECTION. Tube requires 6 AQ 7 he GT 
octal socket. Heater volts (ac/dc), 6.38; amperes, 
0.3. Ratings and characteristics of triode unit as 
class Ai amplifier: plate volts, 250 max; grid 
volts, -2; amplification factor, 70; plate resist- 
ance (approx.), 44000 ohms; transconductance, 
1600 pmhos; plate ma., 2.3. For typical operation as a resistance-coupled amplifier, refer to Chart 7, RE- 
SISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for renewal purposes. 
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POWER PENTODE 


Miniature type used as output tube prima- 
rily in automobile receivers and ac-operated re- 
eeivers. Outline 18, OUTLINES SECTION. 

6 AR 5 Tube requires miniature seven-contact socket 
and may be mounted in any position. Heater 
volts (ac/de), 6.3; amperes, 0.4. Maximum 
ratings as class Ai amplifier: plate and grid-No.2 
(screen-grid) volts, 250 max; plate dissipation, 
8.5 max watts; grid-No.2 input, 2.5 max watts; 


peak heater-cathode volts, 90 max. For heater and cathode considerations, refer to mimiature type 
6AQ5. Within its maximum ratings, type 6AR5 is equivalent in performance to glass-oetal type 6K6-GT, 
Refer to type 6K6-GT for characteristic curves. Type 6AK5 is used principally for renewal purposes. 


Plates Voltages eer ner oe aren eset chacs ciaavecete’s onerel e's ee ekasecopeeiatere 250 
Grid-N0:22(Screen-Grid) (Voltage yoni acsaes esas wieule bil toe een 250 
Grid-No:lControl-Grid)pVieltagen, naira whoa te a tae en -16.5 
PeaktA bh Grid=Noak Voltage sve mie t, tes oeiente ciotocaeinisrneratie comes 16.5 
Zero-Signal Platei@urrent. 3.20) .u acces sae ie vivian alg! cited eke atisle 34 
Maximiim=-Signal:Plate Curren tsa. cece secs coca tnenecrele ieee ieisce ota 35 
Zervo-Sipnabl Grigan 0.2) CULLEN twee. nese ae ee teen omer i593, 6 
Maximum-Signal Grid-No:2 Current .2.. 0.25. ..0%0. en coecee 10 
Plate. ResistancesCA pprox.)e iene 6 ta tieune tien ie ihe eis cack 65000 
‘TransconductanCe ss. cic. cass eee nach hee te seen e eben wh unk 2400 
Load: Resistancenies sp. etic tes Visions intents Solas ecotaa teem bae te a eteue 7000 
LOtaearmMoniCEistortlonemva msec crcnin iets ie isietnre bearer ences 

Maximum-SignalyPower Outputa.e sae. ce rieeeer eile certo 3.2 


Maximum Circuit Values (For maximum rated conditions): 


Grid-No.1-Circuit Resistance: 
For ‘fixedsbias operation 2a, 7 orien Rae ie eae okie eee 
For:eathode-bias operation cates wh cme tee eeateee) orc oles hike chess creieea ere 


BEAM POWER TUBE 


Miniature type used as output 


amplifier primarily in automobile and 
6AS5 in ac-operated receivers. Outline 18, 
OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 
and may be mounted in any position. 


per cent 
watts 


megohm 
mInegohm 


For heater and cathode considerations, refer to type 6AQ5. For curves, refer to 


type 35C5. 
HATER -Y OLTAGE (AC/DC) } cialecs tele isvcteee cs eit tes mio Rae etka Meee 
HEATHER: CURRENT sof cunieehe Seen tel one ahs Nee ents) pe ae ea ee ee ne 
DiIREcT INTERELECTRODE CAPACITANCES (Approx.): 
Grid Nost. to: Plate ih Ws ake heute cet ee ee ae oie aie nieces tec 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............... 
Plate to Cathode, Heater, Grid, No.2, and Grid No.3................... 
Maximum Ratings: CLASS A; AMPLIFIER 
PLATE V-OL DA GH tere tere FF Pe eee At iced eee ae 
GRID-=N 0:2 |(SCRBEN-GRID); VOLTAGH 21.2). cotb eek biciade cu mineisieneint nen 
PLATE DISSIPATION Se Acie See ey os tere ge fh reer ete ea ee eee Tay) ae 
GRID=N 0:2; [INPUT kts heroes acl: ue eee Rae ne eee a SM ecte phe a ier laoluceheiete teats 
PEAK H®ATER-CATHODE VOLTAGE: 
Heater negative: with respect, to. cathode. a+ eiasciesie caveat ne niicisane ition: ae 
Heater positive with respect to cathode. ........- ccc cece ccc cree ec ceees 
BULBVEEMPBRATURE (At Hottest, pom) -mnsitsiecece eicic ions eit atte seats eee ener eee 


Typical Operation: 


Plate Voltage ins oje. = Sigpucso taba teva ce RGR eN Sra ater cot ale ote NETONe UM ed era PR ERIEN e c 
GridsNo.2 Voltages ust ick. mere care Selete ol oe led abn eae eo te ee 
Grid=No.1 (Control-Grid) Voltageu, .% 2 cmcie ec Oe chloe Cine ete cists 
Peak AF Grid-Nol) Voltagegi oo. sess cn tas nit eee ees 
Zero-signal Plate Current erie eae eee ce Leet i aia t Redeceusce eur iineia ecole : 
Maximum:-Signal-Plate'*Cirrente 2 ante: ame ar te eee cee et eee ne ee 
Zero-Signal Grid-No.2 Current (Approx.)i)). 2 W Ues oo eee os tk wets es 
Maximum-Signal Grid-No-2'Current CApprox:).0.es ey pe ems eae oo... 
‘Lbansconguctance ys ips insite: aoe Sanie area eal aiotee ie Bea ena sana ts 
Load Resistance s< 5 sc hye slevcts ere Saas atepeuwias ot i fol bh TAR e te lakes See h aealire hee As 


volts 
ampere 
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MAXiipuiM— Si ena ower Out pUltta wee siete, ote Cate oie share arra-oPe cial iets’ ch ctetane sate, he Siete i mae watts 


Maximum Circuit Values (For maximum rated conditions): 
Grid-No.1-Circuit Resistance: 


Hori ixed-bias operation Fea ssa bir te ewe elane, 258 (5% £54 SpA Aen : 0.1 max megohm 
Hor cathode-sbias Operation yt Aeo bee lla del see cat bide bw + rerseae Rileie ieee ae 0.5 max megohm 
DIODE— 
SHARP-CUTOFF PENTODE 
Miniature type used in diversified oO. 
applications in television and radio re- 6AS8 


ceivers. The pentode unit is used as an: 

if amplifier, video amplifier, or age 

amplifier. The high-perveance diode is 

used as an audio detector, video detector, or de restorer. Outline 12, OUTLIN ES 
SECTION. Tube requires miniature nine-contact socket and may be mounted. in 
any. position. For curve of average plate characteristics of pentode unit, see type 
6AN8. 


HeATER VONTAGH(AO/DC) tists she cok odd tiie s PEG ea Svat nee terete ate ate ate Gyms volts 

ELIA TOR EG UREN Tei gt tees cae ose Ses SHEA RUA LSS ep eener eye Sue seul tiger el ae 0.45 ampere 

DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Diode Unit: : tard 
Plate to Cathode, Heater, and Internal Shield....................006% 3.0 ppt 


Pentode Unit: 

Mere AMIN Cl SCO MES GO oe Ao re ROR RENE Gia ors hc sictaeatttveeauer rela cle Rivne wv aae Wie STP 0.02 max ppt 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7 yt 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.4 pl 
Pentode. Grid tot Diodé, Plater iia Oe ce ee eee ea, detain ae. 0.005 max ppt 
Pentode Plate tas Diode: Cathode.) «aiuto Br) PRG nat otis nice siege oberg wteilale a 0.15 max . pet 
PentoderPlatecomiode Plate. nc mete. casclente tee tae tele o ei amer thaw wiuceie 0.10 max pope 

A : PENTODE UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings: 
PICA TELA OLUAGE See tegen ae als oie cer Pere sei nas Bicus Yeraie ts, PUR se ON ele Heals wielaswee lg 300 max volts 
GRID-N0O.3 (SUPPRESSOR-GRID) VOLTAGE. ......... 0. ce eect eee eee tenn ees 0 max volts 
GRID=NO SAB DPE Viv, OUTAGE tgs iia micus neato Meteticy « ceksvs. nas asngeMelcacaenticuerass 300 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE ............ ccc ce eeeeuees aah te ee See curve page 67 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

IOMUGHVOMIOLA SEV OMG au ee LO RA aM aE ad CN a a rts or MD a a ciate ob vs 0 max volts 
BEAT Mp DISSE ALTON Mee ene Seen CABANAS FS ee eee on tie Bhat e Ents See PROMS ees eo dans 2.5 max watts 
GrRip-No.2 INPutT: 

Homerid=No-c.voltavesmip, tol 50: Volts... Aeeatcen hes ew acide «sais 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts.................... See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......... 0. esc ccc sees eee ners 200 max volts 

Heater positive with: respect to, cathodes a. .sjsivyc ass se ae baa eg e's 200° max volts 
Characteristics: a 
Plagtewapply:- ViOlAGe te. ick ee ee Raters eh cate teers Rete Mev eral eae toy aid 2 200 volts 
GLIGGIN OO PME eee PCAC cin th anal e Met ornate, Saris Cut Boer Connected to cathode at socket 
Grid=Nos2eSup ply Voltage tetas sre te ee Ra hee ae ee LETS Stes ene ae 150 volts 
Cathodes DiasvieesiScolL- nt eee ae Coe NE ince Bee aids Brewis 180 ohms 
PlatesesistancenCa DOLOx. yons ieee s. Mass coe otak haste ae otha ress ack Ma scsi ee thehe 300000 ohms 
ET ANSCOMAICUATICE Meer tare a era a ae eee Ta adalat aed nce ll gra kestrel wat 6200 pmhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 Oe ee eee Ss —§8, volts 
PlACeAOULTeIEU re ta eRe) ole ee En ee chs uy Ree ERS CAA cece ian Mele Maetcneatin s 9.5 ma 
Grid-N'622) Currentrs ere La igs ete ee Tee cic dee mice aed aetna ages bias 3 ma 


Maximum Circuit Values (For maximum rated conditions): 
Grid-No.1-Circuit Resistance: 


OTMEXOG=1AS OPCEACON sso ciecncccns Mt eA E ee PIR hes Salis cfs Sie aie! Mel evietecels 0.25 max megohm 

HorscatnOGe-pDlas: OPCLALION + puis gekeeaels spe Gack se cho rae cletie. © oo Versilsiienejisl ake’. 1.0 max megohm 
° The de component must not exceed 100 volts. : 

dete IODE UNIT 

Maximum Ratings: BO 
PRAKS INVERSE PLATE OLTAGE tl ne). pet heeds thd ele vy Ponsa eeahe ha kle ce eee 6s 330 max volts 
PEAK PLATE CURRENT..... SU od Nien eet Soe AAS BPRS Ed, att ae FE he os <6 50 max = ma 
DD CaRMATEL CURRENTS aia Lei ah og otc aunt Bhs sets Weel tases ccuctse sa oreo onshiete Le mS 8 ONG ae ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: .......... cece ce eee BAe Sas 200 max volts 

Heater positive. with respect. to cathodéza., . . oo ac sepce esses bose s 200°max volts 


° The dec component must not exceed 100 volts. 
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TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as a com- 

6 AT6 bined detector, amplifier, and ave tube 

in automobile and ac-operated radio 

receivers. Outline 11, OUTLINES 

SECTION. Tube requires miniature 

seven-contact socket and may be mounted in any position. For typical operation as 

resistance-coupled amplifier, refer to Chart 7, RESISTANCE-COUPLED AM- 
PLIFIER SECTION. For heater considerations, refer to type 6AV6. 


HEATER VOLTAGE: (AC/DC)).. frase teron rite Lie Phan ene Ae ste ee len ak 6.3 volts 


EEA PER CURIE Ts oo ose sia such cieic sarc icial earned teen eae aE OE aT Rien ie 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode:Gridito, Triodestlatesmc hl. Serrano ene ce een aie caren et 2.9 ppt 
Triode; Grid: to Cathoderands Heaters vrais csicuc ois ae eaten tie cee 2.2 ppt 
Triode:Plate:totCathoderands Heaters tay. .gn cette acm cana ieee 0.8 ppt 
Platefo! Diode Unit-No:2-torlriod epGrde ine ono ip eiate lene rons cian 0,04 max ppt 
Maximum Ratings TRIODE UNIT AS CLASS A, AMPLIFIER 
PLATE VOLTAGE Aerio Actes deh aitette © catie ett he mhaels Chae Ia Mee EL 300-max volts 
PEATH WJISSIPATTON hers eroicc'ys cbehe dic cl Pes geavantin, dnetan paeonole taka eke puronenons pen ae pamiae 0:5 max watt 
GRID, VOLTAGH, Lesitive bias Valde irene eres oc etc iette cee enn eine ee eee 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater-negative with respect to cathode... ..........40+ccccccsccscee 90 max volts 
Heater ‘pesitive with respect to cathode. ..........ccccccccccvevssses 90 max volts 
Characteristics: ; 
Plate V OlTALS Saye cikets Melee Gane wines oretatseeietnre nes eoeaaicce. Hak eiina torts 100 250 volts 
Gerid EV Olta gan el ARiae.. Fc acto eie « nar Ona eho eae oc eee eens ieaee -1 - -3 volts 
Amplificatronshactormamrie ties cate ie ine cise aietetele ele ea ceitenaes 70 T0 
Plate: Resistancemme tue comet tee Hoe o a ccwe osbo ota axasleataieiele tan ecevqdanele 54000 58000 ohms 
Pransconductance ? ..% 5 nctlg iets Oe Male te Aa deiee gees 1300 1200 umhos 
Plate Current. 2S oi. ie cast ochdteeod ease e ar te ered henna a ke 0.8 1.0 ma 
DIODE UNITS 


Maximum Rating: 
PLATE CURRENT: (BACH UNIT) « «2 cc arene orreare ne chain cee ee en chee si ereete ce 1.0 max ma 


The two diode plates are placed around a cathode, the sleeve of which is common to the triode unit, 
Each diode plate has its own base pin. For diode operation curves, refer to type 6A V6. 


AVERAGE PLATE CHARACTERISTICS 


TRIODE UNIT 
TYPE 6AT6 
E ¢=6.3-VOLTS 


ec alae 
hese Z 

Si 
AAI 0 i AE A 
CAO 


AVUBAUPGUnnk 
Dee ee ey 


° 10 


00 40 
PLATE VOLTS 


Q@2cmM-6610T 


TRIODE-PENTODE CONVERTER 


; Miniature types used as combined 
6AT8 oscillator and mixer tubes in television 


receivers utilizing an intermediate fre- : 
& AT8- A quency in the order of 40 megacycles 
per second. Type 6AT8-A has a con- 
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trolled heater warm-up time for use in receivers employing series-connected heater 
strings. Outline 12, OUTLINES SECTION. Except for interelectrode capacitances 
and basing arrangement, these types are identical with miniature type 6X8. The 
basing arrangement of the 6AT8 and 6ATS8-A is particularly suitable for connection 
to the coils of certain designs of turret tuners. 


FL ATHRE WORTAGH (AC/DC) a-as o fuia vis 4 sheet MIDea I eG Gots Send Pewee sd 6.3 volts 
EPMATER CORRENT Bett. 8 oie dees cde oh a baplea youn sae CEP: ARAL lege. demete ie gas 5 0.45 ampere 
HEATER WARM-UP TIME (Average)®™ for GAT8-A... 1.0... . eee ees 11 seconds 
® For definition of heater warm-up time and method for determining it, see type 6CG7. 
Without With 
Direct INTERELECTRODE CAPACITANCES (Approx.): External External 
5 ae Shield Shield 
Triode Unit: 
GET COE LAG es ene aus sock eee ca ROM RR, crnks Lae Gb ee tae gators LO 1.5 ppt 
Cicid CO-C AtNOGeG And PLCALEr a ocr soo bw ce diols bee ae 3 2.0 2.4 ppt 
Plate.to Wathode-and Heater sp icc, wrees, panehalaagen see els 0.5 1.0 pu 
Pentode Unit: 
RIO IN ARLOD EASE. 6 18 Be a iee te ols ie aerate ate Uae Fare Pore nas 0.025 max 0.016 max bye 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..... 4.5 4.7 buf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3....... 0.9 1.6 pp 
Pentode Grid No.f:to Friode Platé.o6 ci. oes Fone wee as 0.05 max 0.04 max put 
Bentode. Platartart mode: Plate. in. 0 aja radatetewlelelaloolala oietaleneltele aie tate 0.05 max 0.007 max ppt 
PEA ter TOs CARO Sea, Oe ore eters See Movie tate Poi alts Sots Ne tet to lnrte Moketememata Ts 6.5 6.5 put 
Pentode Unit Connected as Triode:* 
rid NGETtOtP late 85 ksica i Wits tote iy Wife tet baler late fore torene 1.3 1.3 upf 
Grid No.1 to Cathode.and Heater... 0. sec ccna 3.0 3.3 put 
Plate to’ Cathode ard Heater... 0.5.5 cee ete oes ee aL if 2.5 pot 


* Grid No.3 connected to cathode; grid No.2 connected to plate. 


() HALF-WAVE VACUUM RECTIFIER 
"6 6AU4-GT 


Glass octal types used as damper 
tubes in horizontal-deflection circuits 
ne@ nee x — of color television receivers and of tele- 6A U4-GTA 
usEN. (1) 5 (8) vision receivers utilizing picture tubes 
having wide-angle deflection. Outline 
29, OUTLINES SECTION. Tubes require octal socket and may be mounted in any 
position. These types may be supplied with pin No.1 omitted. It is especially im- 
portant that these tubes, like other power-handling tubes, be adequately ventilated. 


Type 6AU4-GT is a DISCONTINUED type listed for reference only. For curve of 
average plate characteristics for 6AU4-GTA, see page 64. 


SURED INGE VOUT AGEIACAC) LO) cement eet hone ee tera ote ree ee NT BN 6.3 volts 
Pirin O URRE NE Ci mie faut See ee tree Oe Ln aera eA ee teens es 1.8 amperes 
Drrect INTERELECTRODE CAPACITANCES (Approx.): 
Wiatvestocuseaccrand Cathode 20s siti nes hele cues ees ope sett oye tes 8.5 ppt 
eatLhoderco: Lieater and Plate visi (207. cee. arcetosneosataie cause oe sae Fe 11.5 pf 
Serre OMe NOGE ret. psent Miate Aa.o pte © ee «ale c.g aaa S ON ae So ste a's 4.0 ppl 
DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings: 6AU4-GT 6AUL-GTA 
PEAK INVERSE PLATE VOLTAGET (Absolute Maximum).......... 4500°max 4500°max volts 
(PRATER EAT O OURREINT eed sienna shite ce foci e toccnt ners hocksecn ua ote oie enone 1050 max 1150 max ma 
A GOPIATE RG URREN To tte seniiet omiititie siete soars Ore ocean catia: 175 max 190 max ma 
(PREACH ISSTR ATION feo -cecoi teas) ous elem tse aie. tS ayeiisiane; sherseks «eo iins a etleen 6 max 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respectito cathode (Absolute Maximum).  4500°*max. 4500°*max ‘volts 
Heater positive with respect to cathode..................-. 300# max 300#4 max volts 


t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
§25-line;,.30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Under no circumstances should this absolute value be exceeded. 

* 'Ehe de component must not exceed 900 volts. 

# The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Glass octal type used as horizon- 
taldeflection amplifierin low-cost, high- 6AU 5.GT 
efficiency deflection circuits of televi- 
sion receivers employing either trans- 
former coupling or direct coupling to 


131 


RCA Recezving Tube Manual 


the deflecting yoke. Outline 22, OUTLINES SECTION. Tube requires octal socket 
and may be mounted in any position. re 


HATER VOLTAGE, CAC/DC) o5 8 vc che bs aenavcl rages abe eee ice tye ee eae ale 6.3 volts 
TLEATEROSORREN ps ole tates se fis set oe vara tat cet 8 aie aete three mae Renmentna ene areet 1.25 ‘amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

GridjNo:l to Plate... ce hetero eae ee eae ee ee 0.5 ppt 

: >Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.............. 11:3:°: ppt 

‘Plate to Cathode, Heater, Grid No.2, and Grid No.3.............4...0. 730 pe 
TERANSCONDUCTANCE)%: jissinn. \sitaiis: cejilonetailenehs temenaats Rentb Py ee Oe ae a eg nes Gy See me 5600 sankon 
Mu-FACTOR; Grid) No:2/tolGrid Nol sy ead ee eee Den teeth erect ae 5i9 oie 
# For plate volts, 115; grid-No.2 volts, 175; grid-No.1 volts, —20. 
+ For plate volts, 100; grid-No.2 volts, 100; grid-No.1 volts, —4.5. 

HORIZONTAL DEFLECTION AMPLIFIER 

‘Maximum Ratings: For operation in a 525-line, 30-frame system 
LGEPGATEV OLA GEIR Se Seteae Seg sens toes tole Seva ae a Rien See om Oe ae ean ene 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximum) ............. 5500°maz ‘volts 
PHAK' NEGATIVE-PULSH PLATESVOLTAGH, 2. 64-0555 ss ce else oe se uiales viele —1250 max volts 
DC GRiID-NO.2 (SCREEN-GRID) VOLTAGE. . 0... . 0: cece eee ee eee tees 200 max - volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE. ............. ‘ —300 max volts 
CATHODE CURRENT: 
saa MOOK cy vecseahe AHR LU" < : utnpetoe Me SOvisle so» whip sis helps ke > od oils epi een ean 400 max -ma 
Fin cp UV CTALSS trp we aes th eilis. 6 Nephi leslie sists encan sieusl oe a Dic weitaacamusiet sale ten ee eee 110 max ma 
GRID=N O:2- UNPUM vic erases Se aaas te ey ORO ola: e pei arose waive oa cal ob enchmue ee, Gia. eters eae a aaa 2.5 max watts 
EPLATH: EISBIPATION 1] tone cuora toute, sweloucis Sei tinw op wil wstaree er ele te deur ig, 35's ISR ae le gies ae 10 max watts 
-PEAK HEATER-CATHODE VOLTAGE: 
..- Heater negative with respect\to cathode... 2. cs s5 556s «as © acnalecne ihe -,, 1200-max- ... volts 

Heatter positive with respect to cathode............ gay dds cb ces) seen eel aoe es 2008max volts 
BULB: TEMPERATURE CAt hottest’ point) a. 7.%. fs caret slnsieeres see ae 210 max °C 


Maximum Circuit Value: 

Grid-No.1-Circuit: Resistan cegyries 1 ots (ii ae Genes he Ce ee ne vite ee. 0.47 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Under no circumstances should this absolute value be exceeded. 

} Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 
input to the rated maximum value. 
+tAn adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
s The de component must not exceed 100 volts. 


VOLTAGE REGULATOR SERVICE 


Maximum Ratings: Triode Connection, Grid No.2 connected to Plate 

PEATE V OL TAGE opt Cie so eee reer, cate tne ee Poee RCo ae cee es ieee eae, 300 max ~ volts 

GRID-NO.1 VOLTAGE: : SP B . 
Negative: bias value’. 6.0 5.5-geab nates omten > BA bn taal ode hho ky pe aed na ees —125 max volts 
POSitLVe DIAS. Vallee OR I ei RR te ea eel case ma inoc ere deecerches aera eRe ; Omax volts 

CATHODE YC URRING ache esc eaik hehe poe Nike ceete e ate ete opelie Be ois ems ee eee a 110 max oma 

TOTAL PLATE AND GRID-NO.2 DISSIPATION... .......0-csceececeescevces 10 max. watts 

PEAK HEATER-CATHODE VOLTAGE: oe 
Heater negative with respect to cathode............... 0. cc cee eee eee 180 max -_~ volts 
Heater positive with respect to cathode. ........... 5... cece cee -..180 max .- volts 


Tyee 6AUS5-GT 
Ep,=6.3 VOLTS 
GRID-N2i VOLTS =0 


PLATE MILLIAMPERES 


5 


b Peale | 
° 
° 


PLATE VOLTS $2CM- 73557 
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AVERAGE CHARACTERISTICS 


TYPE 6AU5-GT 
E¢=6.3 VOLTS 
GRID N22 VOLTS=150 


400 


” 
WW 
a 
Ww 
300 
< [et ; 
a 
a] 
= 
fn 7 
$ 9\ VOL 
w 
$ 200 
‘a 
a 
oO 
S 
a) 
= 100 ah 
uJ 
& ee 
z ia ¥ 
[Tb _| {+ 
ea tS: 
t) 100 300 400 500 600 
PLATE VOLTS — —_ 92CM-7349T 
iat P 


: SHARP-CUTOFF PENTODE 
H 2 
| 6) 


Miniature type used in compact... . _. 
radio equipment as an rf amplifier es- —_ a 
of) (A. pecially in high-frequency, wide-band 6AU6 
iS ° ° ° . a 
(¥) applications. It is also used as a limiter 
tube in FM equipment. Outline 11, 
OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted ‘in any position. For a discussion of limiters, refer to ELECTRON 
TUBE APPLICATIONS SECTION. For typical operation as resistance-coupled 


amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFIER SECTION. 
For heater and cathode considerations, refer to type 6A V6. 


PLAT oY OUTAGE ACTING) 2 Cort ciiee ite tis so ae eto aie Scott 0) © io cise 19 © lies OES volts 
ER So Oe ERAEEY Sena Pea ee iee e otttaaye att eo ele tenella ere ele hte wcd TOES ampere 

. DIRECT INTERELECTRODE CAPACITANCES: 
GridyNo. tito tPlatestiacen tlhe seh eRe Nee oe LAT ae eR Git ae ests 0: 0035 max pu 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5:5 put 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 5.0 pl 


CLASS A: AMPLIFIER 


z 7 ‘Triodet Pentode 
Maximum Ratings: Connection Connection 
PUA TELV OUTAGES Ss. SHOU Be kh I. SRE. 250 max 300 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ......... 000 0ce cece eres = See curve page 67 
GRID-N Ore SUPBLY VOLTAGE Sr os cite nis a hee hee cha te ake a csctoneiene = 300 max volts 
PLATE DISSIPATION yas octal tone Morea nile.» cebe eh clea he hana 3.2 max 3 max watts 
GRID-No.2 INPUT: 
Morerid-N O-.cavollasesmip, tOsLDULVOLUS... a ctu cs dirarsccnie rae cre ev eoa eo eisai 0.65 max watt 
For grid-No.2 voltages between 150 and 300 volts................-00- See curve page 67 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 
INGPAULVe DIdStVALUG ye tists cect. «. < ataens punt 6 3. Gare se esahe ee 50 max 50 max volts 
Positives Dias Value eas 2ss lel te AMENITIES 0 max 0 max volts 
PBHAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 90 max 90 max volts 
Heater positive with respect to cathode................. 90 max 90 max volts 
Characteristics: (P2ntode Connection): 
Plater SUDDI VV. OlCAL Cl), o aeeiact ete ce nee oe eke 100 250 250 volts 
Grid No.3 (Suppressor Grid)............2..000. Connected to cathode at socket 
Grid-No.2 Supply Woltage. (0.5). ce ee bade LOO, 125 150 volts 
Walhode-BiassresiscOr gts sce ssiass le wails ol enoitate patios 150 100 68 ohms 
Plate Resistance (Approx.)...........eceeeeees 0.5 1.5 1-0 megohms 
MLANSCONGUCLANICEM ork. le moc: Hee als bt, cleuecelecsanls 3900 4500 5200 umhos 
Grid-No.1 Voltage for plate current of 10 wa...... -4,2 —5.5- —6.5 ‘volts 
Plate: Current. so 201) 3s eo RESTS Me oleae 5.0 7.6 -10.6 ma 
Grid=-No, 2. Currents, 20.5. .sleaienie ces Shei has bwehaie. 251 3,0 4.3 ma 
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Characteristics: (Triode Connection) :T 


ElaterSupplyiVoltage Lak. Sais tees De ierateattiere © bv ects tuciein eo ceralens -s be fs Siatevaltote me 250 volts 
Cathod@Bias Resistor. ... 0.20.0. cecceswee Kei Nonatifades either ae cea ueieeeic is pmionatoe ke 330 ohms 
Amplifies tion Faebor ea ce dess gainer te tatoo otereratenehavaliouepentneviesevoucteNahenevorouen onexeye tocol 36 

‘Plate: Resistance yi. cools bie ec wera o cle le she ef areiebo loins Seam Gee iat eens Sic ats 7500 ohms 
‘Transepnauctances © .% .icce « sa kiels fs 016s shacs, olathe rote ie ee oie eneveneCete sotey fats a 4800 pwmhos 
PlaterGuirven tec dicisc crete ersten enero erevenets Madevetnetchcn ovoken eusnedeneiGhetonsicceievenenacets wists LIA, YA ma 


+ Grid No. 2 and grid No. 8 tied to plate. 


VER AGES Lael: CHARACTERISHICS 
TODE CONNECT 


- TYPE 6AU6 
Ef = 6.3 VOLTS 
GRID-N22 VOLTS = 100 
GRID-N23 VOLTS =0 


PLATE(Ib) OR GRID-N@2(IC2) MILLIAMPERES 
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greeaenss 
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MEDIUM-MU TWIN TRIODE 


Miniature type used as phase inverter or 

amplifier in:television receivers employing series- 

6 AU7 connected heater «strings. Outline 12, OUT- 

LINES SECTION. Heater volts (ac/dc), 12.6 

(series), 6.3 (parallel); amperes, 0.15 (series), 

0.3: (parallel); warm-up time (average) in paral- 

lel arrangement, 11 seconds. For definition of 

heater warm-up time and method for determin- . 

ing it, see type 6CG7. Peak heater-cathode volts, 200 max. When the heater is positive ace 

respect to the cathode, the de component of the heater-cathode voltage must not exceed 100 volts. 

Except for heater and heater-cathode ratings, type 6AUT is identical with miniature type 12AU7. The 
6AU7 isa DISCONTINUED type listed for reference only. 


MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 
6 AU 8 Miniature type used in a wide 
variety of applications in television re- 
ceivers employing series-connected 
heater strings. The pentode unit is 
used as a video amplifier, an if ampli- 
fier, or an agc amplifier. The triode unit is used in sync-amplifier, sync-separator, 


sync-clipper, and phase-inverter circuits. Outline 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. 


HIBATER VOLTAGE (AG/DG):. Jo /-capsle ied Alek bansee othe « vicas spn loute Meeietg cream ee 6.3 volts 
HIRATER “CURRENT o gragcan date © eset daly tit cre Sark catia oie & Gpttene ns) coe a qapeeacre 0.6 ampere 
HEATER WARM-UP-TIME: (Average)}*: ©. 0... 20 cccie ove cen ecm nee eau 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 

Gridtto Pla tesihics.c% sas eee oe ce hie oe te eee ee eae el oa i oe pout 

Grid to’ Cathode ‘and: Heaters \c.i.aaeetiees Sa ea ero was Oe be teres « 2.6 pk 

Plateito Cathode and: Heater. aif. ocamatany awe cpm ane oe pues noumde 0.34 put 
Pentode Unit: 

Grid No.l tocPlate.; 525 ira chs ihier canter ont alos al tet oy ae pee 0.044 put 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7.5 put 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... . 2.4 ppt 
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FLYiIOde LGTiG LORE ENLODE EL AtesPe are oiiccte Ga ain Ca ne Re One Oheeeee 0.022 max ppt 
Rentode-GridsNodscow modelPlate 2. Seale bods cee cee bec cceaeedeeese 0.006-mazx put 
Emo ued Late comiuriode: Flateuues,.... ocean vceG cul eden NA se aawadeue secs 0.42. max put 


* For definition of heater warm-up time and method for determining it, see type 6CG7. 


CLASS A; AMPLIFIER 


Maximum Ratings: Triode Unit Pentode Unit 

PEATE VOLTAGES 12 Seer. catia tee ties chaos ine et etedan eee 300 max 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE............... = 300. max volts 
ee TSS WALLA Gil ay creer anuthan MIR s osoaee lore w che lorelon pielscan ate are «le. 6 6 - See curve page 67 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

LOSLULY Ce DISRURAUIEG EA ins Par nike stale won nhc heen on ee ae 0 max 0 max volts 
GATE EOISSIPATION pret cc chess Cera oe Cale hte oe ante 2.5 max 3 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts................. - 1 max watt 

For grid-No.2 voltages between 150 and 300 volts....... = See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 2008 max 200%mazx volts 


Characteristics: 


Diner T VOR EC enece co cccuss deeds Bie tac re hae tA Y Penogs as 150 200 volts 
Grid-No Supply” Voltage A aeran acta nniean © aenredne cement on - 125 volts 
Gathode-Bias iesistor yi i ae ee DL 0 ee eee 150 82 ohms 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6AU8 
E¢=6.3 VOLTS 
im GRID-N22 VOLTS =125 
Ww 
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PLATE (1,) OR GRID-N22 (I¢ 
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AVERAGE CHARACTERISTICS 
TRIODE UNIT : 
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E¢=6.3 VOLTS 
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PLATE (I,) OR GRID (Ic) MILLIAMPERES 
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PLATE VOLTS 


92CM-8796T 
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AmaplificationsE actor’.;... 52:0 h2a1 sieaieis, dole easly os logge how elaneias 40 = 

PloteyResistances(A pproxs)).toriere fone she cig) teas otto ete orotate 8200 150000 ohms 
"PransconductanCer ern .. ovis tiebs cia ls ett Satanism eaten eae oe 4900 7000 pmhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 pa..... -6.5 -§8 volts 
Plate Current ens. va arc cots eis ete tontoteie sea kt ettote tiate te trs 9 1 ma 
Grid-Noi2' Current eo. SO ERE eo ete ee be teats - 3.4 ma 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed=bias operation .4... 22)... « » « tummies es chetstaleteiels Se 0.5 max 0.25 max megohm 
iFor-cathoae-bias operation o1e cee as ct ae be eee ee ae oe ate 1.0 max 1.0 max megohm 


® The dc component must not exceed 100 volts. 


(6) 
BEAM POWER TUBE 


6AV5 -GA Glass octal types used as _ hori- r@ 


zontal deflection amplifiers in tele- 
6AV5-GTI vision receivers employing either 
transformer coupling or direct cou- OnsO 
pling to the deflecting yoke. 6AV5-GA S $2. 
Outline 38, 6AV5-GT Outline 22 or 23, OUTLINES SECTION. Tubes require 
octal socket and may be mounted in any position. Type 6AV5-GT is 2a DISCON- 
TINUED type listed for reference only. 


HATER: VOLTAGE (ACG/ DG) eign 4: Edel to le oe tecee CHS cue aeistene inichetale Atte 6.3 volts 
FIBA TER CURREN Diacccdtipines Bete ete 5 lod eta ky Saeed ore eels 1.2 amperes 
‘TRANSCONDUCGTANOESE ces, ts ia cbonte © bets cmt ech Rebels) stele a lew te gene nents 5 fone tire 5500 umhos 
Mu FACTORS Grid WNiora"torGriGoN Gir on reo eee Reimers aie 4.3 


* Plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —22.5. 
** Triode connected; plate and grid-No.2 volts, 150; grid-No.1 volts, —22.5. 


HORIZONTAL DEFLECTION AMPLIFIER 


Maximum Ratings: For operation in a 525-line, 30-frame system 
DG PUATE, ViIOUTA GE «| cis tatcactancko bile eases ee eee Lets a ckateds ee ete iet ne nee 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE } (Absolute Maximum)............. 5500°max volts 
PHRAK NEGATIVE-PULSH PLATE \VOLTAGH Ie. Sey Cee ee rere ee ee -1250 max volts 
DC, GRID-NO. 2: (SCREEN-GRID), (VOLTAGE!) 5) Gi.» Siunciece lon sev odebelels tele redicimeieens 175 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGET............ —800 max volts 
CATHODE CURRENT: 

P6akee as SARS Bee es Pea tte tree wiser e reine Gia ee sae eae chen obs eiecenattt IR Oe Beata 400 maz ma 

AVOTA CO is 5 Rc 5 SE Re AEE oa a otal ia colts ton EE tae ay ol tte, here ere tere een 110 max ma 
GRID-N0O.2 INPUT.) 33. 5. SR eee ne wi lente as 2.5 max watts 
PLATE) DISSIPATION Tica ¢ se Wiel scene eRe een elles id seat Ue ct Rte sant ahi 11 max watts 
PERAK HEATER-CATHODE VOLTAGE: 

Heater negative. with’ respect. to.cathode.,.....<cteins damien ete ieeectiens 200 max volts 

Heater positive with respect to cathode. .......-.....eeccceccesscees 200amax volts 
BULS ‘TREMPERATURE’ (AT hottest point). aie. . s.50, Gene hes on OEE aa se ee 210 max 2C 


Maximum Circuit Value (For maximum rated conditions): 
Grid-No.1 Circuit Resistance: 755. 57h) 2 tt oe te ee ee eerste casing ce cis siete 0.47 max megohm 


+ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
526-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Under no circumstances should this absolute value be exceeded. 

++ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
« The de component must not exceed 100 volts. 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as combined 
6 AV6 detector, amplifier, and ave tube in 
automobile and ac-operated radio re- 
ceivers. The 6A V6 may be substituted 
directly for the 6AT6 in applications 
where the higher amplification of the 
6AV6 is advantageous. 


HEATER V OUTAGE (AC/DC)< cis, fun GRIT SeSLy iene ec oksl ccaseMe ecaueno el pwanaisinve shcnees cheeses 6.3 volts 
HBATHR CURRENT fos edo coe re ete naacal haa heed tee eae att) etek PR rE 0.8 ampere 
DrrREcT INTERELECTRODE ‘CAPACITANCES 
Tridde:Grid.to:Triode:.Platé is. Fp gateeptte Deed occ Detoebenetete lke aera 2.0 put 
Trisde) Gudito Cathodé*and-Heaters secs wis accom es heen ee Ve eee 2.2 put 


— RCA Receiving Tube Manual 


WrioderPlatelto Cathode,and! Heaterkg et sci bese ieee, SU ek abe es 0.8 pul 
Plate OL iOGe UI MIL INO: catOe LTIOGOuGTIC 5 wicriluuelalalGeeia'. batsteys osauah eis. « ebasois 0.04 max put 
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER 
EATERY OL TAGE decrees fet h vey steers cya oa) chs ol a) dan iso) acters lei clin feos eke Ohare eusneeee & elles 300 max volts 
GRIDIVOLTAGE, Cositive bias Valles Uetents Wee rtses race os eo else bce ee 0 max volts 
ELA THBLIISS OAT ON sitet ce eather sete svat teeke Wwicsh Gee eR ton de uci cordtuoucehoe Koas goals Leases 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGB: 
Heater negative with respect to cathode. . st iicccecncccscececsccceccescne $0 max volts 
Heater positiveswith respect.toCa thOdG@ sn. aos, <uciovaceiess nentio oleneielveldiate even 90 max volts 


Characteristics: 


FAStERVOleA Seamer cr tel; Scena co chee ae tases t care dino ristet ore 100 250 volts. 
CPI GBOURAD GN metres: ors) Piste Guiacoche et aye bis ahs andl bene oie, wre! eee kue ane ol tcaaeee -1 -2 volts 
ANN DMCA LLOOYH ACTORS bic lslel< ise aiehevs comer rece poole bows bain me easeekenec te 100 100 
Piatevivenistancecade sr traci certs tee mae eee ce ene 80000 62500 ohms 
PETA BCOMMUCCRICE. time rie Phi e) atthatt, crevice cratete eiaye sel ae to eed ee alate wins 1250 1600 wmhos 
Plate @orrent arent a. scr nia cle sedioie.e Me Ue eve abe e ere | abla s 0.50 12 ma 
Maximum Rating: DIODE UNITS 

PUATHRGURREN Ts (ACh UNE) aa wears seehanareen sie tore teas Seep ae seerar ter chroten cleus soma arra 1.0 max ma 


__ The two diode plates are placed around a cathode, the sleeve of which is common to the triode 
unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not reeommended. 


INSTALLATION AND APPLICATION AVERAGE DIODE CHARACTERISTICS 


a Path, HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT 
Type 6AV6 requires miniature seven- 


: TYPE 6AV6. EE, =6.3 VOLTS 
contact socket and may be mounted in any £ EM 


position. Outline 11, OUTLINESSECTION. 
When the heater is operated on ac with 
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a transformer, the winding of the transformer ike HT ist] TN 1 jaa 
which supplies the heater circuit should oper- Eig) TEE oy 
ate the heater at the recommended value for Ae ® HOTA | i 
full-load operating conditions at average line ales, e WELLE we 
voltage. Under any condition of operation, Nahe S eT TTP = 
the heater voltage should not be allowed to clea HT A Aff S 
rise more than 10 per cent above the rated i Gas NT AWA a 
value. When the 6AV6 is used in automobile Espo NB 
receivers, the heater terminals should be Pa] i Beis I ooh 
connected directly across a 6-volt battery. Si Sl bl INT | ce 
In receivers that employ a series-heater bey bole Sl AST AL | 40 
eonnection, the heater of the 6AV6 may be — Ni N 
operated in series with the heater of other ba cab ALINEN AL 20: 
types having the same heater-current rating. joa) ESP SINAL 
The current in the heater circuit of the 6A V6 EVAR Bares: 
should be adjusted to the rated value for the Bee ia Geant BY ae 
normal supply voltage. Refer to ELECTRON vec Onis) 


TUBE INSTALLATION SECTION, Filament and Heater Power Supply, for 
a discussion of arrangement of heaters in series-heater or “‘string’’ connection. 


The cathode of the 6A V6 when operated from a transformer should preferably 
be connected directly to the electrical mid-point of the heater circuit. When oper- 
ated in receivers employing a 6-volt storage battery for the heater supply, the 
cathode circuit is tied in either directly or through bias resistors to the negative 
side of the de plate supply which is furnished either by the de power line or the 
ac line through a rectifier. In circuits where the cathode is not connected directly 
to the heater, such as in a series-heater connection, the voltage difference between 
the heater and cathode should be kept within the tube ratings. If the use of a large 
resistor is necessary between the heater and cathode in some circuit designs, it 
should be bypassed by a suitable filter network or objectionable hum may develop. 


The triode unit of the 6A V6 is recommended for use only in resistance-coupled 
circuits. Refer to the RESISTANCE-COUPLED AMPLIFIER SECTION, Chart 
20 for typical operating conditions. 


Grid bias for the triode unit of the 6A V6 may be obtained from a fixed source, 
such as a fixed-voltage tap on the de power supply, or from a cathode-bias resistor. 
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It should not be obtained by the diode-biasing method because of the probability 
of plate-current cutoff, even with relatively small signal voltages applied to the 
diode circuit. 


AVERAGE PLATE CHARACTERISTICS 
TRIODE .UNIT 


PLATE MILLIAMPERES 


LEE Z 
eee cee = 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


6AW8 Miniature types used in a wide 
6 AW8 A variety of applications in television 
a receivers employing series-connected 

heater strings. The pentode unit is 

used as an if amplifier, video amplifier, 

age amplifier, or reactance tube. The triode unit is used in low-frequency oscil- 
lator, syne-separator, syne-clipper, and phase-splitter circuits. Outline 14, OUT- 


LINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. 


HEATEREVOLTAGE CAC/DG)i oe Re coos le ue MARR ae Aa Teer ae ea 6.3 volts 
TBA SISR YCURR EN Epes, Ese ceo, = Gute tre oe cree eae tat at oa sd eras laces tees ne ota 0.6 ampere 
HEATERSWARM-UP@LIMbM (AVERAGE) 1.0. 5..00 coe Se ee ee 11 seconds 
*For definition of heater warm-up time and method for determining it, see type 6CGT. 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 6AW8 6AW8-A 

Grid-tosPHites ts cia icy. Wokeuoned seeds Pence eee OSs 14d 2-2, ppt 

Grid sto: Cathode and Heater:e... seo ee 3.2 ies pt 

Plate:to' Cathode andsteater. ee sy oe eee ater , 0-32 0.32 ppl 
Pentode Unit: 

Grid) Not tol Plate 2. BS Beet ee ee 0.036 max 0.04 max ppt 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shiel da: valet cas cay ai eae Ra ee ila 10 put 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal*Shield'*, #* , hha ee ee eee geen 2.8 3.6 ppl 
‘TriodeyGridito, Pentode: latest ake dente eee 0.03 max 0.016 max ppt 
Pentode, Grid. No. tov riodePlate« .i..40. eee eee 0.008 max 0.006 max ; ppt 
Pentode:Plate to TriodevBlate: i) ousy..< ice ones ae ee 0.2 maz 0.15 max put 
CLASS A, AMPLIFIER 

Maximum Ratings: Triode Unit Pentode Unit 
PLATE: V OL TAGBIGES «carpages toh vie dy ees See eerie ne ces 300 max 300 max volts 
GRID-N0.2°(SCREEN-GRID) SUPPLY VOLTAGE............. ~ 300 max volts 
GRIDINO2 MOETAGE i ee ee en eee ee ~ See curve page 67 
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GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 


INCOME OIRG WALLA Bor 5 o's ciety Souci stehcthisians cic Sie aie a - 50 max volts 

PX VeTUIAS “VEIL Fete ree Ske ee oes oes - 0 max volts 
BEATE JIGSIPATION (GA.WS)), contre rece ee het ek Ure 1 max 3 max watts 
LATE DISSIPATION (GA WS=A itis ite asa. 2 tee da eee 1 max 3.25 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts............... - 1 max watt 

For grid-No.2 voltages between 150 and 300 volts..... - See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200-max volts 

Heater positive with respect to cathode.............. 200°max 200°max volts 
Characteristics: 
Plate Ieee WOLtRS CMe nn dat cca. «ketene © von noose tehe var dios 200 200 volts 
Grid=NG=arSUnDLyeV Oltave 0... ue ature cam acm onus ns — 150 volts 
GIIG= NOM PV.OLEACO aageniess ate otc re tha aie ro Nata hace etal cba ate —2 0 volts 
CAEN ODE Biase VesIS COL cls .cle nas onciansi sch aeane Wl «RNS Stare allie ok aus - 180 ohms 
Amplification actors cic diiis sass aie eee eee else 70 _ 
Plate ResistanceiCA Pprox. inne ees be ee tee ie ks 17500 400000 ohms 
Lransconductances. 0% cc tis ais ee end He Ie ee -- 4000 $000. pmhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa.... —5 -10 volts 
PiatesCurren t rage oa he ee A 13 ma 
Grid=NO:2iCurrenGirs ccs aes tatie ey oie Sena eee oleh e eine - 3.5 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: ; 

Hor-fixed-bias operation tins 2 sles e see alee cre caine oreo 0.5 max 0.25 max megohm 

Horcathode-biassoperation... (00. s.-05.5 osccees ceases 1.0 max £.0 max megohm 


°The de component must not exceed 100 volts. 


HALF-WAVE VACUUM RECTIFIER 


(3) 
Glass octal type used as a damper 
(2) Or tube in horizontal deflection circuits of 6AX4-GT 
po NOT Bo" television receivers. Outline 22, OUT- 
io AOE OF LINES SECTION. This-type may be 


supplied with pin No.1 omitted. Tube 
requires octal socket and may be mounted in any position. It is especially important 
that this tube, like other power-handling tubes, be adequately ventilated. For 
curve of average plate characteristics, see page 64. 


HEATER VOLTAGE (AC/DC)..... DO eI Healy AUR OARS Bro eA ecirh @ARSithy ota Teen Pernice. ear 6.3 volts 
HEATER CURRENT Dey amperes 


2) fa) Willey PY R Cel eo, Ge, Sue. |v) one “ew ele STG ere tsscw 0 lec Se ere eo Ce dD OHO eee EM Oe SC 


DAMPER SERVICE 


Maximum Ratings: For operation in.a 525-line, 30-frame system 
PEAK INVERSE PLATE VOLTAGE# (Absolute Maximum)..:........02000005 4400* max volts 
BMAKSE LATE POMRRENT at ete esse ee ee lees Oe teeta © elena eas 750 max ma 
1) CAR LATHOCURRENT? oon. seks eee: ee. BS Ros a eR 125 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heatermerative with respect to Cathode: oar ls.1 ocr ais sais, «sete oe so ei 4400*amax volts 
Heater positive with respect to cathode. ............ cece eee ee ee nes 300¢ maz volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

* Under no circumstances should this absolute value be exceeded. 

» The de component must not exceed 900 volts, 

e The dc component must not exceed 100 volts. 


Pp) 
- FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power 
CG) e supply of radio equipment having mod- 6AX5-GT 
H Keay H erate de requirements. The heater of 
8 = this tube can be operated from the 
same transformer winding that sup- 
plies. other 6.3-volt tubes in the receiver. In addition, because its heater-cathode 
construction gives the same heating time as that of other heater-cathode types in 
the receiver, use of the 6AX5-GT prevents excessive voltages from appearing 
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across filter capacitors during warmup, and, as a result, permits the use of electro- 
lytic filter capacitors having lower peak voltage ratings than required for a filament- 
type rectifier tube. 


HIBATERC VOLTAGE HAC) Sicry.Sicke,c.c.r cus cxoher Ose ereue 4 ele Cipieta Granetete eels tohonacstalieie stake oor 6.3 volts 
HEATER CURRENTS Gleoe cers ars wrloSusle ee Gate eis ote toe at ere te ol ctele ie leek elie asia te etoretete rte 1.2 amperes 
FULL-WAVE RECTIFIER 
Maximum Ratings: 
PEAKLINVERSE PLATE VOLTAGH cat. cle c aie stots este gears le aoe mantis sie ere eee «.. 1250 max volts 
PEAK. PLATH “CURRENT (Per. Plate). . 4. occce anim ein date a ets vines aeeeieete rats 375 max ma 
Hot-SwITCHING TRANSIENT PLATE CURRENT 
Forduration of 022 Second MaximiuiMn vei ee. aotoeus oie eects cloaca bo ag ae 2.6 max amperes 
AC PLATH SUPPLY. VOLTAGE (Per Plate: rims) = asec mee eos cheietere tees See Rating Chart 
DC OUTEUT CURRENT! (Per-Plate, rms) ©. ss sin eee to aes ac ae ee eects See Rating Chart 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... oy. be eee ede ne see sess 450 max volts 
Heater positive with respect to cathode... ....-.... cee tees eee eee e wees 450 max volts 
Typical Operation with Capacitor Input to Filter: 
AC Plate-to-Plate Supply: Voltage (rms)... ./.......-..e2+00: 700 900 volts 
BRultersInput; Capacitor’; ae «ceases ote nee ce eateratn iets ahs ore 10 10 uf 
Effective Plate-Supply Impedance Per Plate................... 50 105 ohms 
DC Output Voltage at Input to Filter (Approx.): , 
2: £62 BINA. br. Me cin na ail age aerate ee 395 ne volts 
At half-load current of UE AOV Ia a. ise oe ienei meters eaters encarta - 540 volts 
n AT pest te RD hablo co Rah rok th ch Sas 350 - ~ volts 
-At full-load current of 1 oe Ae ERAS IRE ed a 490 volts 
Voltage Regulation (Approx.): bs 
Half-loadttoiull-load current fageaco esi canals aicie ote adie See evelers 45 50 volta 
Typical Operation with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms). ........... cece eee eee 700 900 volts 
Filter: Input‘Ghoke.. 20,232 0 ee eee eee ee ee 10# 10## henries 
DC Output Voltage at Input to Filter (Approx.): 
At half-load current of 75 THT A yee Rie iil ate ote: ode elie tee bote stone fe 270 ae Bk volts 
GDN giaad Bia craton apar soiree) oe Oise i iavede Ses - 365 - volts 
SOMA eee eee Cote cere 250 volts 
At full-load current of - { 1odentacr ype b IAL SA Bae Cane: = 350 volts 


Voltage Regulation (Approx.): 
Half-load:to full-load currents: .<. gs «c++ ete oe ce es see ns 4 20 15 volts 


* Higher values of capacitance than indicated may be used but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. : 


# This value is adequate to maintain optimum regulation in the region to the right of line L=10H on 
curve OPERATION CHARACTERISTICS With Choke Input to Filter, provided the load current is 
not less than 30 ma. For load currents less than 30 ma, a larger value of inductance is required for 
optimum regulation. 


# # This value is adequate to maintain optimum regulation in the region to the right of line L=10H on 
curve OPERATION CHARACTERISTICS With Choke Input to Filter, provided the load current is 
not less than 35 ma. For load currents less than 35 ma, a larger value of inductance is: required for 
optimum regulation. 


-INSTALLATION AND APPLICATION 


Type 6A X5-GT requires an octal socket and may be mounted in any position. 
Outline 22, OUTLINES SECTION. This type may be supplied with pin: No.1 
omitted. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. : 


The Rating Chart presents graphically the relationships between maximum 
ac voltage input and maximum dc output current derived from the fundamental 
ratings for conditions of capacitor-input and choke-input filters. This graphical 
presentation provides for considerable latitude in choice of operating conditions. 


The Operation Characteristics for a full-wave rectifier with capacitor-input 
filter show by means of boundary line “ADK” the limiting current and voltage. 
relationships presented in the Rating Chart. 


The Operation Characteristics for a full-wave rectifier with choke-input filter 
not only show by means of boundary line “‘CEK’”’ the limiting current and ‘voltage 
relationships presented in the Rating Chart, but also give information as‘to the 


140 


. 


soe 


RCA Receiving Tube Manual 


effect on regulation of various sizes of chokes. The solid-line curves show the de 
voltage outputs which would be obtained if the filter chokes had infinite induct- 
ance, The long-dash lines radiating from the zero position are boundary lines for 
various sizes of chokes as indicated. The intersection of one of these lines with a 
solid-line curve indicates the point on the curve at which the choke no longer be- 
haves as though it had infinite inductance. To the left of the choke boundary line, 
the regulation curves depart from the solid-line curves as shown by the representa- 
tive short-dash regulation curves. 


RATING CHART 


- CAPACITOR OR CHOKE INPUT 
WW CHOKE INPUT ONLY 


@Q 
ie] 


€ 
tee 


o 
° 


OC OUTPUT MILLIAMPERES PER PLATE 
h 
oO 


1°) 
{e) 


° 100 200 300 400 500 
AC PLATE SUPPLY VOLTS (RMS)PER PLATE 
92CM-7383T pny 
OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 


FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


-|TYPE-6AX5-GT  E=6.3 VOLTS AC [TYPE 6AX5-GT E,=63 VOLTS AC 
FILTER-INPUT CAPACITOR — CHOKES OF INFINITE 
=l0u 


: ‘INDUCTANCE 
TOTAL EFFECT. PLATE ~ 
SUPPLY IMPEDANCE PER 
50 OHMS FOR 
600 bs 
OOr 7 ad euare| CURVES !-5 
BS 


ewm-"eeCHOKES OF VALUES 
WN 
105 Ce FOR 


SHO 
——-BOUNDARY LINE FOR 
URVES 6&7 
ADK= SEE RATING CHART 


CHOKE VALUES SHOWN 


CEK=SEE RATING 
CHART 


L ae 
AS SHOWN J Sin 


or 
fo] 


le 
Ps) 


DC OUTPUT VOLTS AT INPUT TO FILTER 
OC OUTPUT VOLTS AT INPUT TO FILTER 


EEA pe 


120 160 ‘0 


a0 40 0 40 80 120 160 
‘DC LOAD MILLIAMPERES OC LOAD MILLIAMPERES 
92CM -7382T 92CM-7379T 
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MEDIUM-MU TRIODE— 
SEMIREMOTE-CUTOFF PENTODE 


6 AZ Miniature type used in a wide 
¥ 8 variety of applications in television 
receivers. The pentode unit is used as 


an if amplifier, video amplifier, age 
amplifier, or reactance tube. The tri- 


H,G3p,!S 


ode unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase- 
splitter circuits. Outline 12, OUTLINES SECTION. Tube requires miniature 


nine-contact socket and mtay be mounted in any position. 


HIBATER, VOLTAGE (CAG /DG)) os are che cco ioe on cneus suoneisheheuanenepateyalond ere. stots 6 o.oo lciabete ai 
HIBATER, CURRENT cic kee ieece co obo cteuele 1a sielel) se atohelretataietete’ Gite oie e etre serereleticns 
DiIrREcT INTERELECTRODE CAPACITANCES: 
Triode Unit: 
Grid*to. Plate nich. 5 co pated ey Sree ne ase oy eielea a eas see variols rohnert es 
Grid te Cathode, Heater, and Internal Shield. ..............-.00-000. 
Plate to Cathode, Heater, and Internal Shield...................208. 
Pentode Unit: 
Grid Nol’ to Platege = Ser ee ee tee tenatcia care Teta ene antole 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 
Triode Grid} toxPentod@ Plate. .— .ciaum ati: bureonieie tate ites careers 
Pentode Grid: No: ltowEriode; Platenice tcc cactus tic rucmuconnGeen. en teNe neues 
Pentode Plateito. Priode:Platex ea. irc ae aaa keas Oe hte eons echo take Pane ae 


CLASS A; AMPLIFIER 
Maximum Ratings: Triode Unit 
[BUA TERViOL TAGE 4.550 Pian 5 eee ascent Ee neater ns loiiel (eke 300- max 
GRID-N0.2.(SGREEN-GRID) SUPPLY VOLTAGE......... Sian - 
GRID-N0;2_V OLTAGE cS re ae oe ace ae akan aa - 
GRID-N0.1 (GONTROL-GRID) VOLTAGE: 

Positivesbrmsevatlee gsi.) sco cei oe ES ne oaore -O- max 
PLATE DISSIPATION. pecs eee reer eden creiectrelin ove ecabevonc exe 2.6 max 
GRID-N0.2 INPUT: 

For grid-No.2 voltages up to 150 volts............... - 


For grid-No.2 voltages between 150 and 300 volts..... = 

PEAK HEATER-CATHODE VOLTAGE: 
‘Heater negative with respect to cathode.............. 200 max 
Heater positive with respect to cathode.............. 200emax 


AVERAGE PLATE CHARACTERISTICS 
40 TRIODE UNIT 


PLATE MILLIAMPERES 


PLATE volts 
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6.3 
0.45 


Li, 


ANA 


Up 


0.02 max 

6.5 

er? 
0.027 max 
0.020 max 
0.045 max 


Pentode Unit 
300 max 
300 max 


volts 
ampere 


puf 
ppt 
pul 


pu 
ppl 
upf 
byt 
put 
bpe 


volts 
volts 


See curve page 67 


0 max 
2 max 


0.5 max 


volts 
watts 


watts 


See curve page 67 


200 are 
,200amax : 


@2CM ~8520T 


‘-volts 
. volts 


Characteristics: 
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WIATERSUD PD yaaVOLbAR Ce e-.e. Se cche oc as bis Mile aleve, oaths Serene, 200 200 volts 
Grid=e NG MViGht ae ees chal. cule we tA Sl EHS guste RAPE - 150 volts 
Grid=NorlsViohvacewsk, FSSA, bee, Pe CES ORR —6 _ volts 
Cathode BiastResistor s.. « <steree telah lads che oe eee ELS Fat - 180 ohms 
AMP CATOD IM ACLORA. vic. . een eel ae a Hele a honor aa vine Mateus as 19 - 
Plate-Resistance-(Approx.) .(2DA95.) Hi kWh Boal ee wee eo 5750 600000 ohms 
TLTANSCONAUCUAN Ex. acl dian c SARS Mee, MUO OREN s GE Madan brent 3300 6000 p»mhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa.... -19 ~ volts 
Grid-No.1 Voltage (Approx.) for transconductance of 1006 

PETERS = PT Cae ate Se OAC OUR TRANCE cD opadelelaefelal es = -12.5 volts 
Plate:Gurrents cee eee les lek ee, ete Satoh Tee ens 13 9.5 ma 
CTiGaINOSZ EO ULLCOLMENS uc, taste Cite veers cice sie iaieier crs sneer eects = 3 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance:* 

BOrsinea-piastoperatloigne. waste oe hehe Ori oe 0.5 max 0.25 max  megohm 

For cathode-bias operation 50.02.55. nes dee cp ae 1.0 max 1.0 max megohm 


a The de component must not exceed 100 volts. 


* If either unit is operating at maximum rated conditions, grid-No:1-circuit resistance for both units 
should not exceed the stated values. 


TYPE 6AZ8 

Ef =6.3 VOLTS 
GRID+N2 3 VOLTS =0 - 
GRID-N2 2 VOLTS = 150 


MILLIAMPERES 


PLATE 


G 
LES (6) 


BON Nao 
rr 
fic ONG 


AVERAGE PLATE CHARACTERISTICS 
; PENTODE UNIT 


GRID-N21 VOLTS Ecj=-2 


300 40 
RLATE VOLTS 


Q@2CM~-8525T 


POWER TRIODE 


Glass octal type used in output stage of 
radio receivers and amplifiers. Outline 51, OUT- 
LINES SECTION. Tube requires octal socket 
and may be mounted in any position. For in- 6B4-G 
stallation and application information, and 
typical operation as a single-tube class A am- 
plifier, refer to type 2A3. Filament volts (ac/dc), 
6.3; amperes, 1.0. Maximum ratings as push- 


pull class AB: amplifier: plate volts, 325; plate dissipation, 15 watts. Type 6B4-G is used principally 


for renewal purposes, 


Typical Operation (Values are for Two Tubes): 


PUSH-PULL CLASS AB, AMPLIFIER 
Fixed Bias Cathode Bias 


Plate; supplyay oltavesi st ites Bee, Seki eh ees 325 325 volts 
GBI ey CIE ROR eT cp msce ysis ard toy Fiske acl hel susndyerh quacupe oa opie stenw’d “dvs, suet earshot -68 - volts 
AEROUE=DIASBLGESISLOR ny ate ene) stro cease 6 ou, 00 eels BNE OI ee fevace Saal a3 - 850 ohms 
PT ACS COULTON Ge mek usp oye se ectot idee raneravnnmans sagem Leta iaseiem core 80 80 ma 
Effective Load Resistance (Plate-to-plate)............0+ eee eevee 8000 5000 ohms 
Total: Harmanice Distortions a Ons oe ae een nee § 2.5 5 per cent 
IPOWOL OULDUD catego cee oy tebe eiets! He as Gree: Sucyenss Rie LU tha teve ate polarity iralsye 15 10 watts 


* Grid voltage referred to mid-point of ac-operated. filament. 
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DIRECT-COUPLED POWER TRIODE 


Glass type used as class Ai power amplifier. 
One triode, the driver, is directly connected 
within the tube to the second, or output, triode. (2) (5) K 
6B5 Outline 42, OUTLINES SECTION. Tube re- PT2 

quires six-contact socket. Heater volts (ac/dc), aa 

6.3; amperes, 0.8. Characteristics of input and (a8) (6) 

output triodes as class Ai amplifier follow. Input 

triode: plate volts, 300 max; grid volts, 0; plate 
ma., 8. Output triode: plate volts, 300 max; plate ma., 45; plate resistance, 24000 ohms; load resistance, 
7000 ohms; output watts, 4. This is a DISCONTINUED type listed for reference only. 


TWIN-DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube. Outline 38, OUT- 
LINES SECTION. Tube requires octal socket. 
6B6 G Heater volts (ac/dc), 6.38; amperes, 0.3. Within 
ond its triode maximum plate-voltage rating of 250 
volts, this type is similar electrically to type 
6SQ7 and curves under that type apply to the 
6B6-G. This is a DISCONTINUED type 
listed for reference only. 


TWIN-DIODE— 
REMOTE-CUTOFF PENTODE 


Glass types used as combined detector, am- 


6B7 plifier, and ave tubes. Outline 39, OUTLINES 
SECTION. These types fit the small seven-con- 
6B7 S tact (0.75-inch, pin-circle diameter) socket. Ex- 


cept for interelectrode capacitances, the elec- 

trical characteristics of the 6B7 are identical 

with those of type 6B8-G. Type 6B7S has the 

external shield connected to the cathode. In 
general, its electrical characteristics are similar to those of the 6B7, but the two types are usually not 
directly interchangeable. These are DISCONTINUED types listed for reference only. 


TWIN-DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type 6B8 and glass octal type 6B8-G 


6B8 are used as combined detector, amplifier, and 
ave tubes. Outlines 4 and 38, respectively, 
OUTLINES SECTION. Type 6B8 is used 
6B8-G principally for renewal purposes; 6B8-G is a 


DISCONTINUED type listed for reference 5:6B8 ra 
only. Tubes require octal socket. Type 6B8-G NC:6B8-G oP 
requires complete shielding of detector circuits. 

Heater volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings of pentode unit as class Ai amplifier: plate 

volts, 300 max; grid-No.2 (screen-grid) volts, 125 max; grid-No.2 supply volts, 300 maz; grid-No.1 volts, 

0 min; plate dissipation, 3.6 max watts (6B8), 2.25 max watts (6B8-G); grid-No.2 input, 0.3 maz watt. 

For typical operation as a resistance-coupled amplifier, refer to Chart 5, RESISTANCE-GOUPLED 

AMPLIFIER SECTION. 


H P 
REMOTE-CUTOFF PENTODE PQ 
Miniature type used as rf ampli- = a (s) 
6B A6 fier in standard broadcast and FM re- \ 
ceivers, as well as in wide-band, high- of De 


frequency applications. This type is 
similar in performance to metal type ¢ 
6SG7. The low value of grid-No.1-to-plate capacitance minimizes regenerative 
effects, while the high transconductance makes possible high signal-to-noise ratio. 


FImaTER VOLTAGE (AC/DC) tig. Fe Oe, Oko are camel Rig. aoe a ee ea 6.3 volts 

HATER ‘CURRENT soii5.f0 opiate ce ciel sn nc, cA eee eaten aL one ee ee ace 0.3 ampere 

DIRECT INTERELECTRODE CAPACITANCES: 5 
Grid'No.1 ito Plates ce ee ee Ce eae cic een roe 0.0035 max ppt 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 pel 
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield.... 5.0 upt 
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Maximum Ratings: CLASS A, AMPLIFIER 

PEACE VOLTAGE sneak ie etre eo ete cneretane seats a aloteree ee 4 0 ssf 8.6 ees a8 300 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. 6 00505 6 ee cb eects soccer esuwene See curve page 67 
RIDIN Ole, SUPPLY: VOLTAGE 6 Uiiitercictendin cig ache ace Mimauouln orsasyots op 0/'se 08s, Suokoseltotls ae 300 max volts 


PLATE DISSIPATION 

GRID-No.2 INPUT: 
For grid-No.2 voltages up to 150 volts... ccc eee b eee ecw rns vare 0.6 max watt 
For grid-No.2 voltages between 150 and 300 volts... ....... esses eeees See curve page 67 

GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 


oe ee ey Dat ecarge ated = pict el Aye arias ediaiely lt tes nt eta le Mette, =, SMA : 3 max watts 


INagaliverDiaspvalue erie ae cciecales & ue Waseiecee iain © eiuley sleds) «a> 1 ebaie gare Paar 50 max volts 

POSiCL VOrDIaS ValUC emer Me ont s sete fore caret ul chatter es ch clenaeeiote wel erwiersreelel oa o's 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...... cece cece e ee eee ee ceeee 90 max volts 

Heater positive with respect to cathode. ... 2... cee cece cere eee eeeveee 90 maz volts 


Characteristics: 


PlateiSupply. Voltages ci. teces: cach s cporeiehexckeieuer oseye wloneze ion eueve det aiouecens 100 250 volts 
CEYIA IN ©. 8 SUDDTOSSOL Gali) cc sc oae ys wrasse eens as 845.0500 6 8 8 Connected to cathode at socket 

Grid=No:2 Supply. VoltagemacarS ie S205 Sh08S SHES sce Eke at 100 100 volts 
Cathode-bias Resistors. sees + Macrae Dee eco eeetokane ore one ates 68 68 ohms 
Plates Resistance (Approxs)? terse cians eter ieee Ghee Ue TAL. lo ee 0.25 1.0 megohm 
TP ransCONGUCtAliCe wiki tis cua is es, state MAUR A euol el obo opeustaginey WAN IMEU Rot oul 4300 4400 pmbhos 
Grid-No.1 Voltage (Approx.) for transconductance of 40 n»mhos —20 -20 volts 
Platew@urrenties emis ie sas SEE Ree ee A okrterl sobs 10.8 11 ma 
EVI SINOse, GULTENG oiatete ais sooth oe al ately Sus iohei ois abuse lols: acodel ai elel obs 4.4 4.2 ma 


INSTALLATION AND APPLICATION 


Type 6BA6 requires miniature seven-contact socket and may be mounted in 
any position. Outline 11, OUTLINES SECTION. For heater and cathode con- 
siderations, refer to type 6AV6. 


Control-grid bias variation will be found effective in changing the volume of 
the receiver. In order to obtain adequate volume control, an available grid-No.1- 
bias voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage, from a variable cathode-bias resistor, from the ave system, or from a 
combination of these methods. 


The grid-No. 2 (screen-grid) voltage may be obtained from a potentiometer or 
bleeder circuit across the B-supply source, or through a dropping resistor from the 
plate supply. The use of series resistors for obtaining satisfactory control of grid- 
No.2 voltage in the case of four-electrode tubes is usually impossible because of 
secondary-emission phenomena. In the 6BA6, however, because grid No.3 prac- 
tically removes these effects, it is practical to obtain grid-No.2 voltage through a 
series-dropping resistor from the plate supply or from some high intermediate 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6BA6 

Ef = 6.3 VOLTS 
GRID-N2 2 VOLTS = 
GRID-N2 3 VOLTS = 


PLATE (Ib) OR GRID-N22 (Ica) MILLIAMPERES 


00 400 00 
PLATE VOLTS 92CM- 6609T 
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voltage, provided the source does not exceed the plate-supply voltage. With this 
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it may 
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum 
value is allowable because both the grid-No.2 current and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube. It 
should be recognized that, in general, the series-resistor method of obtaining grid- 
No.2 voltage from a higher voltage supply necessitates the use of the variable 
cathode-resistor method of controlling volume in order to prevent too high a volt- 
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this 
manner, the remote ‘‘cutoff’’ advantage of the 6BA6 can be fully realized. How- 
ever, it should be noted that the use of a resistor in the grid-No.2 circuit will have 
an effect on the change in plate resistance with variation in grid-No.3 (suppressor- 
grid) voltage in case grid No.3 is utilized for control purposes. 


Grid No.3 (suppressor-grid) may be connected directly to the cathode or it 
may be made negative with respect to the cathode. For the latter condition, the 
grid-No.3 voltage may be obtained from a potentiometer or-bleeder circuit, or from 
the ave system. 


PENTAGRID CONVERTER 


6B A7 Miniature type used as converter 
3 in superheterodyne circuits especially 


those for the FM broadcast band. Out- 

line 14, OUTLINES SECTION. Tube 

requires miniature nine-contact socket 
and may be mounted in any position. Its characteristics are similar to those of 
metal type 6SB7-Y. For heater and cathode considerations, refer to type 6AV6. 


HBATER, VOLTAGH ((AC/DC)it fuss ate so aieue ie oiciereis pelos a cleteietr onic caine DEAL ae 6.3 volts 
FIBATER CURRENT. Bivey sictcte tcslorre Geos Te On a tis econ ers TOL Mateus entero ners 0.3 ampere 
DirEcT INTERELECTRODE, CAPACITANCES: 
Grid No.3 to All Other Electrodes (RF Input):.............0cc.cveeee 9.5 put 
Plate to All Other Electrodes (Mixer Output)...............cc0eeceees 8.3 ppt 
Grid No.1 to All Other Electrodes (Oscillator Input)..................5 6.7 put 
Grid Nowygto Plate. 2. cs chins fe ct vaue otter aod Fae ee Resa 0.19 maz ppt 
Grid "NOLL sto Grd @NOlS sae cis cnet ches nes oon nates Semin teenies oan ee 0.1 maz pul 
GridcNal- torPlate pS AMeck ih cok. cid Seba his le ena ANeoe ee tesa oncwelts lee ate OSes 0.05 max ppt 
Grid No.1 to All Other Electrodes Except Cathode.................02. 3.4 put 
Grid -Nowto Cathode 2s: 6 Ania. ciao oe oe nee 3.3 upf 
Cathode to All Other Electrodes Except Grid No.l. ............000c00% 4.0 put 
Maximum Ratings: CONVERTER SERVICE 
PLATE VOLTAGE), 4 och cyorbavinie Bete dyno ORs to Sem aeee Ma hance Ae ollegs Peco te eka ne RL eae 300 max volts 
GRID-N0.5-AND-INTERNAL-SHIELD VOLTAGE*. ...... cece ce eee eee eset eee ee 0 max volts 
GRIDS-N 0.2-AND-N 0.4 (SCREEN-GRID) VOLTAGE. .........ccecsccsvececvees 100 maz volts 
GRIDS-N0.2-AND-N0.4_ SUPPLY VOLTAGE... .. ccc cccccccccsacceveccvserees 300 max volts 
PLATH DISSIPATION. Os cle Pena ee ah eacek eat foe ee ics sina ouch cust renceMohens 2.0 max watts 
GRIDS-N0:2-AND-NO-A, INPUT 2) fe scene ote ctehe ate Piel oieiece alate ere ee eisai 1.5 max watts 
TOTAL, CATHOUE*CUBRENTI + coe ton crate ce hice tr tiene Dna ere 22 max ma 
GRID-N0.3 VOLTAGE: 
Negative biasivalue .. oF... cubeteateictelne th elec ote crore te iecaleteta tate eds Elie thene Pe 100- max volts 
Positive bias value-. 0. ....2cibesioredbs alas tated s bale eiole aie dene antes is Gees 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........ceseececccvvccees RCC 90 max volts 
Heater positive with respect to cathode........ccccsccccsccccccccecece 90 max volts 
Characteristics (Separate Excitation) :* 
PlatexV oltage eos. dina Ws ees epi drchi een wee ravers Se S. eeaiorde ote vines 100 250 volts 
Grid No.6-arid Internal-Shield* . . ii) s.0%s saws oeelnle ele Se eo elee we eels Connected directly to ground 
Grids-No.2-and-No.4 (Sereen-Grid) Voltage ..........000eveseeeecee 100 100 volts 
Grid-No.3 (Control-Grid) Voltage ..........0c0cccecneccvccccecees -1.0 -1.0 volt 
Grid-No.1 (Oscillator-Grid) Resistor ...........ceevcccsvecesveces 20000 20000 ohms 
Plate ResistanceCA pprox.) teri cote ois icks hoe rue ss mes noe aie lene 0.5 1.0 megohm 
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Conversionip PRAnsCOMGdUCtTAN CES ccunterWa cls ieiqye cle omece x. oGes s cetaous.s« 900 950 pmhos 
Conversion Transconductance (Approx.)**.......... 0.0.00 eae 3.5 3.5 umhos 
dU Mbt RAN GAUTOIRETONY. 1, OWE thc ura ere we Rea creat Gai eT MUR At Oe ot am Pht SR 3.6 3.8 ma 
caso NG 2-and=\ 0.4 Current 6 oC 2s Se ee Seed oe te Lo. 10.2 10 ma 
Cera N GOIN UTLeM bia debtors crete ears oe eee a ae Tare oes at Bee 0.35 0.35 ma 
AOtupeat aod ecGuULreen bracts srt satun teats sone cere oie hoes 14.2 14.2 ma 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil- 
ating) is approximately 8000 umhos under the following conditions: signal applied to grid No.1 at zero 
bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions, the 
plate current is 32 milliamperes, and the amplification factor is 16.5. 


* The characteristics shown with separate excitation correspond very closely with. those obtained in a 
self-excited oscillator circuit operating with zero bias. 


** With grid-No.3 bias of —20 volts. 
“ Internal Shield (pins No.6 and No.8) connected directly to ground. 


MEDIUM-MU TRIODE 


Miniature type used as an rf am- 
plifier in the cathode-drive circuits of 
uhf television tuners covering the fre- 6BC4 
quency range of 470 to 890 megacycles 
per second. Outline 10, OUTLINES 
SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 


EE HAPRRAVGE LACES CACY DC)io siete musta eiiss Sol ole ay are yokes Gutisuceetule Siepacsoidis-eltielcw ens sfes 6.3 volts 
HI BATHREOURREIN TAIN: 6 cists adearele sc cct s, © caeeee Maton seth Is Rib cle’ sin sual o clea oe whe 0.225 ampere 
DIRECT INTERELEGTRODE CAPACITANCES (Approx.): 
Grit tose late eet 5c epee Soetatte 2a ties . Ce Tae elcse sae, aac cee 1.6 ppt 
Criubtomrcavereandse anode. nae pcs urease Nine TOE Te 2.9 ppt 
RiatentoericatorsandvCathode yevcs ao os sk vansie «cre choke siereiaig. 6s ects « 5.0 one costes 6 0.26 pf 
edt emo Ganoderma oe crs aoe Sinead el oe stoi cisions esthoralettie heart beieeie 2.7 pf 


(PISCE DAG HOt mere cc TMR Ce nisters orePedier se etches se ce choutietelernin akeere 250 max volts 
PATE DISRIPATEON : 22, oo -s1er ote Braise sleek Sie eee ois Toke eee Tete oP ens Foes He ORNS ele 2.5: max watts 
AUNGREGUOTONCTUNRIRIGNT Tete oes ccd oe ka oss. es cu tvanel Soe, aeeieg. be wh gue deter iti ober wee ne (25 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater négative-with respect to cathode... .........200ccccnceccesves 75 max volts 
Heater positive with respect to cathode. ......... 0. ccc cece ee eee 75 max volts 


PLATE MILLIAMPERES 


INO NS A aS 
IGS Ne) See | ETE: 


200 
PLATE VOLTS 92CM-8241T 


147 


RCA Receiving Tube Manual 


Characteristics: 


Plate supply; Voltage ae oth ois wae cic e eerie ons chePa Ese is miei betes Is Sante eT eee 150 volts 
Cathode-BiasResistor'ac. 5. s.age vnteys dis sier voles oc lasieieetins ees tis ore ME aietna eS ecg 100 ohms 
AMPNMCALION aACLON. te cee sua epee ttre aah erciciniettc Mince ane radia ete ae ae 48 

PlatesResistance J.a.ccce wo bist savksgegs Guava s fete tre Ne mene teas cece ESE era 4800 ohms 
T PANSCONAUCLAN COs r. res: ers wi Sepia e Fos SES oeelig de Shee ah aia peta ee aaah ramehametts ee tee eae he 10000 umhos 
Grid Voltage (Approx.) for plate current of 10 wa... .. 2. sus 20. ccc ees eevee -10 volts 
PI AVE CUTTON Gos cao yatege 2 ie eis cea ag mis: coke oes es elas ea Tee aE is ae ee cee 14.5 ma 


Maximum Circuit Values (For maximum rated conditions): 


Grid-Circuit Resistance: 
HOT fx Cd=D1IAS*O DELTA CON sca. wistens.4. tos ny hes sce okternuers oie ors iene dulia tov auaora) Skcusrisice Not recommended 
For cathode-bias: Operation scrape gacts sus cern csus aot tecregian nas entertains neuer eae 0.5 max megohm 


SHARP-CUTOFF PENTODE 


Miniature type used in compact 
6BC5 radio equipment as an rf or if amplifier 


at frequencies up to 400 megacycles 

per second. Outline 11, OUTLINES 

: SECTION. Tube requires miniature 

seven-contact socket and may be mounted in any position. Except for a slightly 

higher transconductance, this type is similar electrically to type 6AG5. Heater 

volts (ac/dc), 6.38; amperes, 0.38. For heater and cathode considerations, refer to 
type 6AV6. 


TRIPLE DIODE 


Miniature type containing three 
6BC7 high-perveance diode units in one en- 


velope used in dc restorer circuits of 
color television receivers. Also used in 
AM/FM radio receivers as a combina- 
tion FM discriminator and AM detector tube. Outline 12, OUTLINES SECTION. 
Tube requires nine-contact miniature socket and may be mounted in any position. 


HEATER "VOLTAGE (AC/DG) fake oe ee ee Le PUES e NUD Le Rao cont steel one 6.3... Volts 
FIBATER. CURRENT, f)0r' SEG Police Deen Oe Os Senne eR DIN gh eae chit ages 0.450  ... ampere 


Maximum Ratings (Hach Diode Unit) : ie 
PRAKCINVERSE: PLATE OLTAGH Sec chao eic ini as FE eee cee 330 max volts 


PEAK PLATE CURRENTS ce cone ese eeu pil ene Re ae eee eee ee Ren ea 54 max ma 
DG.OUTPUT ‘CURRENT |. gins ch oe earn Re Re ane Sere ere oe 12 max ma 
PEAK HEATER-CATHODD VOLTAGE: 
Heater negative with respect to cathode................ ss Site ons te 200 max volts 
Heater positive with respect to cathode. ............. 0.0 c cece eee eee 200 max . volts 


* In rectifier service, the minimum total effective plate-supply impedance per plate is 560 ohms. 


MEDIUM-MU TWIN TRIODE 


Miniature type used in cascode- 
6BC8 type circuits of vhf television tuners. 


This type has a semiremote-cutoff 

characteristic which reduces cross- 

modulation effects in the receiver. The 
internal shield minimizes coupling between the two triode units so that either unit 
will give stable performance in vhf applications. Outline 12, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 


HEATER VGUGAGR (AC/DC). ah atu « cies oo als oes ap kl nls oe en eee 


6. volts 
HI BATER! CURRENT ssicuecenl ic tus eco cee niece ee eT ae nant ek ne 0. 


ampere 
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DIRECT INTERELECTRODE CAPACITANCES:* 
Grid torelate (Mach Unit) en ete ce hoo ey Ee Oe ea ake Partie 
Grid:to Cathode, Heater, and Internal Shield (Each Unit) 
Plate to Cathode, Heater, and Internal Shield (Each Unit) 
Heater to Cathode® (Each Unit) 


* With external shield tied to cathode of unit under test, except as noted. 
® With external shield connected to ground. 


CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings: 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............ 0. cece erect eeee 
Heater positive with respect to cathode. ......... 0... cc eee ee eee eens 


Characteristics: 


IRIS Ce- SUPPLY) VILLAGE. 2s ce. 0 Reena coats, ton aires othe sh hls wah ah eae PAINE boa dee reheated 
CALL OU SAIS ASE RCI SCOT ee si tly satis init Pe cee. SRS OME, wh Goss ceed Caton a ieeh oi eh one. ot aa eletoi une 


NIM ITEA CONG LT CLOL seitetsieds eocwit ce yor aicl et eae ae Fe, hola Sea othe Guo el pial ses 
pRrHUSCONCUCtANCOME aes erl re coe meter ivi ata Orr UR ta aie ote ANE aor we aba eee af 


Grid Voltage (Approx.) for transconductance of 50 wmhos............. i E 


Ate Uren tee Weird rete AL lee EP ac. Slee GUS Ore a Sb sers lsee, OMS a 


Maximum Circuit Value: 
Grid-Circuit Resistance: 


For cathode-bias operation. ...........0c cess cceeeees Beech it a ene 


®" The de component must not exceed 100 volts. 


‘AVERAGE CHARACTERISTICS 
FOR EACH UNIT 


yPe 6BC8 


m4 


PLATE MILLIAMPERES 


NN 


a 
EN 
NESSES 


N 
\\ 


an 
Lee ir 


t) 50 100 iSO 200 250 300 
PLATE VOLTS 


eee eee eee ererne 
ee ee eer eeene 


ae, aS ee 6 a +. 8) 8h CH ome 6. <6. 89 6 «8 0 @) o 6 08 6 ee be @ 


GridigiunigiNowd stoi GridroicU nit, Nott a-aterote aimee) se eT othe) Meth 
Plate on nityNoslAtorPlatezofuliniteNo:aas wasn ives Re ine eek 


oF isl oF eerie) Sten en 6 Orch eevee (6 e° 6) a phen ahe! ef era’ ef ot ater aie SVE a” 0: 0) p" She Se. 0 01 Qe © en'bile 


So [eee vO 10)16) 6. 6) on O08: 6)'e) 0 (ee) Om 0100. 6 0) 0, 'w) 6. 0,0) 0:01 6.0. Oi lefiai 8) © 6. 6) 0) Wd Oe 8) 86 


€=6.3 VOLTS 


SHARP-CUTOFF BEAM TRIODE 


fue Glass octal types used for the voltage regu- 
(3) lation of high-voltage, low-current de power 
supplies in color television receivers. Outline 47, 

e Fp) OUTLINES SECTION. Tubes require octal 
socket and may be mounted in any position. 

Bhp ey i Heater volts (ac/dc), 6.8; amperes, 0.6. Maxi- 
(1) mum ratings for voltage-control service: dc 

W NC plate volts, 6BD4 20000 max, 6BD4-A 27000 

max; unregulated de supply volts, 6B D4 40000 


1.4 ppt 
2.5 ppl 
1.3 ppl 
2.3 pl 
0.007 max ppl 
0.015 max ppl 
250 max volts 
2 max watts 
20 max ma 
200 max volts 
200"max volts 
150 max volts 
220 ohms 
35 
6200 umhos 
-13 volts 
10 ma 


0.5 max megohm 


92CM-8769T 


6BD4 
6BD4-A 


max, 6BD4-A 55000 maz; de grid volts, -125 max; peak grid volts, -550 max; de plate ma., 1.5 maz; 
plate dissipation, 6B D4 20 maz watts, 6BD4-A 25 max watts; peak heater-cathode volts, 180 max.When 
operated at plate voltages above 16000 volts, these tubes will produce X-rays which can constitute a 
health hazard unless the tubes are adequately shielded. Type 6BD4 is a DISCONTINUED type listed 


for reference only. Type 6BD4-A is used principally for renewal purposes. 
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REMOTE-CUTOFF PENTODE H 


Pp 
Miniature type used as rf or if amplifier in 
radio receivers. This type is similar in perform- hy 6 (6)? 
ance to metal type 6SK7. Outline 11, OUT- 
6BD6 LINES SECTION. Tube requires miniature \ 


seven-contact socket and may be mounted in AO on 


any position. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For heater considerations, refer to 
type 6AV6. Maximum ratings as class Ai am- G| 
plifier: plate volts, 300 maz; grid-No.2 volts, 
125 max; plate dissipation, 3 max watts; grid-No.2 input, 0.65 max watt; total cathode ma., 14 maz; 
peak heater-cathode volts, 90 max. Type 6BD6 is used principally for renewal purposes. 


Characteristics: 


PIAte ViClla eect eee Gin Ce ee eee aes 100 125 250 volts 
Grid-No.3 (Suppressor Grid). 0.8... ...40..00+200 Connected to-cathode at socket 
Grid-No.2 (Secreen-Grid) Voltage. ..............00. 100 125 100 volts 
Grid-No.1 (Centrol-Grid) Voltage... 6. .6552..60006 -1 -3- -3 volts 
Plate Resistancex¢Approx) =. en eee sce ee 0.15 0.18 0.8 megohm 
EYANSCONGUGEAN Ce sees Sails saeiceeofeic ose nasi olers coment 2550 2350". 2000 umhes 
Grid-No.1 Voltage (Approx.) for 

. transconductance of 10 umhos...............00. —35 —45 —35 volts 
Pilate’ Current. 27.005 6 Gan tee Seghecshe a cet art erenarotetletots 13 13 9 ma 
Grid-No:2 Current 2 eae. ae ac oe oh elas 5 5 3 ma 


PENTAGRID CONVERTER 


Miniature type used as converter 

6BE6 in superheterodyne circuits in both the 

standard broadcast and FM bands.The 

6BE6 is similar-in performance to 

metal type 6SA7. For general discus- 

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP- 
PLICATION SECTION. ; 


HpATER VOLTAGH (AC/DC). yon. hose cas deems tan Dee bod ae aetae Obe sae Co.a volts 
HEATER’ CURRENT! s 30 toss co Pas ole od Oe ree ee ae eee ae cs Pa 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 


Without With 
External External 
Shield Shield 
Grid ING SAtGAP la teed neorew ces rces oto crannies era ore alos av atenets 0.30 max 0.25 max pp 
GridhNo:s torGrid. Norlies o).bi oc tree tac ic cea eee 0.15 max 0.15 max pf 


Grid Niati ita Plate seer oe ee ak aie Sie csbay a veacbaetedenc pee : 0.10 max 0.05 max pf 


Grid No.1 to Cathode and Grid No.5............... ppl 
Cathode and Grid No.5 to All Other Electrodes pede 
Grid Nothin a. oe BE Ee en ee ee 15.0 20. ppt 

‘Maximum Ratings: CONVERTER SERVICE 
PLATE WOETAGE, . 5 3. osteo hidcvar Lettehos SR es Gens ith caesar er eee a 300 max volts 
GRIDS-N 0.2-AND-N0.4 (SCREEN-GRID) VOLTAGE ...........+. PaMahend Sa he. 38 100 max volts 
GRIDS-N.0.2-AND-N0.4 SUPPLY VOLTAGE. ...3 0.0.0.0... ccccwccceascecceeses 300 max volts 
PHATS, .DISSIPA TIONS... . ist jspeeater ahah «ne eae ale acerca oe te re eee cs 1.0 max watt 
GRIDS-N.O\2=AND-N 0.4 INPUT. 6 27s) aisle barecreualoyi oo ane le Catt cep ene cies 1.0 max watt 
TLOTAE, CATHODE CAIRREINGD Gish 5 tof eG GeEy TRANS eee oer eed ae ain ane ar aiake ae 14 max ma 
GRID-N0.3 VOLTAGE: 

Negative biasivaluce?: Sire iss ALS sais be ees DURST Clg ne eee acres 50 maz. volts 

Postiver bias -waluess inci cad dak, eae SO EF A eee ee 0 max volts 
PEAK HEATER-CATHODB VOLTAGE: 

Heater negative with respect to cathode... ... 0.0.0... cee cece ce eee eee 90 max volts 

Heater positive with respect to cathode... - 2... eee e eee eens 90 max volts 
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Typical Operation (Separate Excitation) :* 


LEE OREN RES Sul a a en eo Re ek Se a 100 250 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage................ 100 100 volts 
Grid-No.1 (Oscillator-Grid) Voltage (rms)................-, 10 10 volts 
GridsNo-5 <Control-Grid) Vidltaze 3. Sea) kas 6 enloged-ob oc Vertes -1.5 -1.5 volts 
Grid-No.1 (Oscillator-Grid) Resistor...............20000005 20000 20000 ohms 
BlatertvesislanceuCap prox: Sing caocics <cccae ac, buslnse rotten beeen 0.4 1.0 megohm 
Gonversion: Pranseonductante. 3 oe es ce cea ec ek 455 475 umhos 
Grid-No. 3 Voltage for conversion transconductance of 10 nzmhos -30 —30 volts 
Pls tonGarren tiers: ac jereie ke Se Oe ET ETO: a 2.6 2.9 ma 
Grids-Nio.2-and-No.4 Currentocce : 2, eas wi Wate ee settee 7.0 6.8 ma 
Grid=NoOm. Gurrent ci... o.<.< se Leet e Es thee and AE aia 0.5 0.5 ma 
MetaliGathodegCurrent. © sheve lover adasbees sesata Paaon od syweane Abe bude 10.1 10.2 ma 


Note: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 7250 umhos under the following conditions: grids No.1 and No.3 at‘0 volts; 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the plate current is 25 ma., and 
the amplification factor is 20. 


* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 


INSTALLATION AND APPLICATION 


Type 6BE6 requires miniature seven-contact socket and may be mounted in 
any position. Outline 11, OUTLINES SECTION. For heater and cathode con- 
siderations, refer to type 6AV6. 

Because of the special structural arrangement of the 6BE6, a change in signal- 
grid voltage produces little change in cathode current. Consequently, an rf voltage 
on the signal grid produces little modulation of the electron current flowing in the 
cathode circuit. This feature is important because it is desirable that the impedance 
in the cathode circuit should produce little degeneration or regeneration of the 
signal-frequency input and intermediate-frequency output. Another important 
feature is that, because signal-grid voltage has very little effect on the space charge 
near the cathode, changes in ave bias produce little change in oscillator transcon- 
ductance and in the input capacitance of grid No.1. There is, therefore, little 
detuning of the oscillator by ave bias. 

A typical self-excited oscillator circuit employing the 6BE6 is given in the 
CIRCUIT SECTION. 

In the 6BE6 operation characteristics curves with self-excitation, E, is the 
voltage across the oscillator-coil section between cathode and ground; E, is the 
oscillator voltage between cathode and grid. 


OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
WITH SELF -EXCITATION WITH SEPARATE OSCILLATOR EXCITATION 


TYPE 6BE6 

E¢=6.3 VOLTS 

PLATE VOLTS = 250 

GRIDS-N22 & N24 VOLTS =100 

GRID- N2 3 (CONTROL-GRID) VOLTS =-i.5 

GRID-N2 1 RESISTOR-OHMS = 20000 

GRID-N2 4 CURRENT VARIED. BY 
ADJUSTMENT OF OSCILLATOR VOLTAGE - 


TYPE 6BESG 

Er¢=6.3 VOLTS PLATE VOLTS=250 
GRIDS-N22 & N24 VOLTS =100 
GRID-N2 3 (CONTROL- GRID) VOLTS=-! 
GRID-N21 RES!ISTOR-OHMS = 20000 


P (9)= EK 5 X 100 (SEE TEXT) 
t ‘ 


E+E 


RECOMMENDED MINIMUM 
VALUE OF Ici 


¢)- MICROMHOS 


o 
° 
°o 


fh 
° 
°o 
CATHODE MILLIAMPERES 


CONVERSION TRANSCONDUCTANCE (g¢) MICROMHOS 
ye] 
oO 
o 


‘CONVERSION TRANSCONDUCTANCE (8 


GRID-N?1 MILLIAMPERES (Ic;) 
92CM-6625T 92CM-6624T 
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BEAM POWER TUBE 


Miniature type used in audio output stage 

of television and radio receivers. Triode-con- 

6BF 5 nected, it is used as a vertical deflection ampli- 

fier in television receivers. Outline 13, OUT- 

LINES SECTION. Tube requires miniature 

seven-contact socket and may be mounted in 

any position. Heater volts (ac/dc), 6.3; am- 

peres, 1.2. Maximum ratings as class Ai ampli- 

fier: plate volts, 250 max; grid-No.2 volts, 117 

max; plate dissipation, 5.5 max watts; grid-No.2 input, 1.25 max watts; peak heater-cathode volts; 200 

max (de component 100 max when heater is positive with respect to cathode). This type is used princi- 
pally for renewal purposes. 


Typical Operation: 


Plate: Voltage tesco. a sccinie #aleeolg eco Sule dips scdtel alae Suk eekens Saabs. euckinccewn ieteyehstats 110 volts 
Grid-No.2 (Screen-Grid) Voltage ..........ccccccccveee prateleiene etotalbe che nctomade 110 volts 
Grid-No:! 4(Control=Grid) ¥Voltage. .\....ch as seiaceones s+ ate on eae eines —7.5 volts 
PeaktAF Grid-No.L. Voltage iinet 26 cho tet ARG tes anid che sta ds Sid hele pidtae 7.5 volts 
Zero-Sional-Piatei@urrentiaae ar ons ote cerca eiereaie eis neh barter amie ete 36 ma 
Maximum-Signal Plate © arren te. eee an eu hia eee ee rice a ee ee eas 39 ma 
Lero-Sienal Grid-Nos Current: seu ec Co ieee emer te 4 ma 
Maximum-Sicnal (Grid=No:2'Current. . Pa taiss.d.0.0el ca tauelok piskckost tad Sate ee ee ae 10.5 ma 
Plate*Resistaneces(Approx:) ones so aie ores co. 4) 0 Gis wleisllere areeaterne ees he a) ae ie 12000 chms 
TTrANnsCONGUCEAN CE onda terol ce oes Pie RS ws dj ote ERerete ae ence ae 7500 »mhos 
PlatedIboad: Resistamce:., iii crs chet suals, okoka ib RE SEE ahah oh diss Get ea tate ee ok Sree Lanes 2500 ohms 
Total; Harmonic Distortion co... sat geie slones at Risitin ria na a eee eee 10 per cent 
Maximum-Signal Power Outputs, 20 Pee ree ee ate ee ccc cence 1.9 watts 


TWIN DIODE— 
MEDIUM-MU TRIODE 


6 B F 6 Miniature type used in compact 
radio equipment as combined detector, 


amplifier, and ave tube. The triode 
unit is particularly useful as a driver 
for impedance- or transformer-coupled 
output stages in automobile receivers. It is equivalent in performance to metal 
type 6SR7. Outline 11, OUTLINES SECTION. Tube requires miniature seven- 
contact socket and may be mounted in any position. For typical operation as a 
resistance-coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLI- 
FIER SECTION. For heater and cathode considerations, refer to type 6AV6. 


HBATER: VOUTAGETCAC/DC) wae, tric mictor ens ale. olevehetatel eve taNelinats lc dicen teteteme neater 6.3 volts 
HEATER CURRENTS ee ee oe sie ners SE ieee oe Foe so, ee 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: Without With 
External External 
Shield Shield 
Triode Grid. to Triod@:PIAte. 5. cvsusieye so aca cs spe suse ws slels ore 2.0 AMY pet 
Tridde GHd totCathadee Set lse Ses oo ks baie loain en ate 1.8 1.3 pf 
Triodé: Plate to Cathode ii iit zd? otis ee cep eae eae ret 0.8 ppl 
Plate of Diode Unit No.1 to Cathode. .............46. 1.4 0.7 ppt 
Plate of Diode Unit No.2 to Cathode. ............246. 1.5 1,0 ppt 
Plate of Diode Unit No.1 to Triode Grid.............. 0.06 max 0.07 max pu 
Plate of Diode Unit No.2 to Triode Grid.............. 0.05 max 0.06 max put 
Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER 
PLATE ViOUTAGD Wig licsaia ce dOnt ahs Lae UNITS aCe SER eis ie ame ae ee 300 maz volts 
PLATH. DISSIPATION Metres & cts oe be ota lele Ge ates eeTehaielar ae pielb, e NCauCUa oaneaanr ter ge 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ..........ccecccccccceccsces 90 max volts 
Heater positive with respect to cathode. ......... ccc cece eect te ccees 90 max volts 


Typical Operation (With Transformer Coupling): 


Plates Voltage se Sak rete ciclcie cc eens Hoe ele ae raae efadaenan lo a STER Le ehore is areeaares 250 volts 
Grid.V oltage aw .tardin. deeds er lection ee a isiceee Rose Cider Go nce -9 volts 
Amplification Ba ctoric intros terihs Fee lee eine ets, o aeko aetretie Sitisic ene ee tec aie 16 

Plate Resistance........ Li Hows Meetavtaanahote gO one ole Brae ee toe AG Ce ae nO eae 8500 ohms 
CTADSCONGUCLANCE, .'2 couvielelavatcuete suche ois ce clctete letereueee erehe ele eins eaicle tinea 1900 umhos 
Plate Currents-qdeney cororertcttreie- ateretaliiohateile wo wie se Srallovltelale eile ee eee nen 9.5 ma 
Load Resistance $4.2. ho ereles oe a rareteht ovale ETE SO Oe ee, es 10000 ohms 
Total Harmonic Distortion...............5- aaah awd ah gi'e (at eyakabeede Aucaehake eisiatens 6.5 per cent 
Power Output..... Sraidieies lie he tataneietons erate curttecsnee Ure P are olene a fetene Ga Rie lo reve eerete 300 mw 


DIODE UNITS 


Maximum Rating: 
PLATE CURRENT (Each Unit) 
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@LOLR ea), Duell a: >. DAS 0 8 40 C18 s) O16 G0 6 62 96L6 bi8) 0 bib @ ace dg 6 siete we 


1.0 maz 


ma 


The two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit 


of the 6BF6 is not suitable. For diode operation curves, refer to type 6AV6. 


AVERAGE goes, Bee tee ICS 
“20 


Fi a 


PLATE MILLIAMPERES 
re) 


Le 


0 00 seal 
*PLATE VouTs 


BEAM POWER TUBE 


Glass octal type used as output 
amplifier in horizontal-deflection cir- 
cuits of television equipment and other 
applications where high pulse voltages 
occur during short duty cycles. Out- 


E 4=6.3 VOLTS 
eal pectECEEE 


92CM—-SI4IT 


6BG6-G 


line 58, OUTLINES SECTION. Tube requires octal socket. Vertical tube mount- 
ing is preferred but horizontal operation is permissible if pins No.2 and 7 are in 


vertical plane. 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT 
DirRECT INTERELECTRODE CAPACITANCES: 


CEPI Op LOU SURES cous se Pec eads bts GR Ree aye hg ee cae he ote SenaE Sebel 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 
Plate to Cathode, Heater, Grid No. 2; atid Grid No3.1.5:00) ne 


UE Oe 


° For plate and grid-No.2 volts, 250; grid-No.1 volts, —15. 


HORIZONTAL DEFLECTION AMPLIFIER 


Maximum Ratings: 


DC GRiID-N0o.2 (SCREEN-GRID) VOLTAGET 
PEAK NEGATIVE PULSE GRID-NO.1 VOLTAGE 
pried ae CURRENT: 

ea 


PLATE DISSIPATION{T 
GRID-No.2 INPUT 


Heater negative with respect to cathode EN he atettet Mel air ace, casein i onlishtas pokcoily 


Heater positive with respect to cathode 
BULB TEMPERATURE (At hottest point) 


C 216,16 6 & A O16 166) 8 F866, 6 i 6 OG 6 6.0 6 46.1056 19 10 BL Oe © © C16 6 6 66 te te 


Coe at a Uk A Sa et uc ee Yer Dat ow ant vet Tem Yee it arr gir Jet Yr Mae ey TYR ee Or 


€ (0) © Wis 0 610) bi wie e ¢ m8, Od 01 @€ 0 9 oe .0 6 6 0 oe & 0 66 6 6 6 oe ONO SMenONGnea® 


Ua SS HST ONS co hele ene LeNRKem SHON RCO ROWE RO S00 0'@ 2 8 


For operation in a 525-line, 30-frame system 


eo) allel 6 .o (6: pause Bi:6) efame, 0) 9) Givi laipdi' blip: ariel a) toh @ (e @..07 6400 6) gihel, egiw flenia ey vy ribrietie! “p) 4 
I a al as CE tal Rec i Se Sr a SC eT 
Ce 
2 


Cr 


WS eS 1006 le 6 6. 6 (6 © be 8 la by Dm 6% 8 © 6 6.88) O18) e O10 oP MOS OU HW e & Oe © e MEM) 4 Cie 6 8 eo Be 
Se eee 4 e,6 (0. 6) G18 16's 8 (eto, er 9 Siel,6 ¢ 4 6. meine SNe. © OF eo 0 Ele s O18 6 we © 216 “ete OAg nd Jota 8 © 
ser eer rere renee ane ere eee er arses ese reer seneseeseeseeee 


1) 640) 1 aiiwe e | 6p leas 10 re, 6 6 ee, CL OUS. (08 BB OO 41E Ou SLO One ace 6 8) 0 Oe 6B A Pe Bie 8 2 26 © © 


© WO be le. 0 1p) 6, 6 (00. 9:8) 0,8! 04s pe: 0 6 0) 06 19) 0056 6 


oie 6 etm (ute oh ONd drone nace fe. ee! 4 endl el ee e800 0's le e'€@ 


700 max 
6600 max 
-1500 max 
350 max 
—300 max 


400 max 
110 max 

20 max 
3.2 max 


200 max 
2008max 
210. max 
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Maximum Circuit Value: 
CArid-NoA Circuit mesistnnge . cio coh 4, o. nceedeaceneN k ae 0.47 max megohm 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


+ Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 
input to the rated maximum value. 


jt An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
a The dc component must not exceed 100 volts. - 


AVERAGE PLATE CHARACTERISTICS 
WITH Ec AS VARIABLE 
400 


350 


300 


EC2=300 


PLATE MILLIAMPERES 


400 500 
S as as PLATE VOLTS 92CM-6775TI 
AVERAGE PLATE CHARACTERISTICS 
WITH Eci AS VARIABLE 
400 


TYPE 6BG6-G 
E¢=6.3 VOLTS 


bil capeses iene psc 
elena 


300 
Se aereeerrrinoere eck 
pf tnwpwrscene | | |] | | | 
4 200 Foe ec mee Td TEE Cee 
: PR es ee Sea a 
ae 
5 eet sto ae 
: alee 
Fei Fe eee SER ONT RET BR GETS 
Se aria ees eta a 
me NS RES Me Rocce ie oe 
Ss en ne am YS St ELE = 
° 100 200 


300 400 
* PLATE VOLTS 92CM-6774T! 


SHARP-CUTOFF PENTODE 


y 
Miniature type used as rf ampli- 


p 
(4)_ (5) 
fier particularly in ac/dc receivers and 4G) (6)c2 
6B H6 in mobile equipment where low heater- N 4 
current drain is important. It is par- @) 
TA | 72 
he 
Gj 


ticularly useful in high-frequency, 

wide-band applications. Outline 11, 

OUTLINES SECTION. Tube re 
quires miniature seven-contact socket and may be mounted in any position. For 
heater and cathode considerations, refer to type 6AV6. 
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PISATI Vv ObTREM CAOG/DO) oo oo drag ai ure tcie 5 ences sehasaneiaesis Mb keroiehiysre syne cena mo volts 
HATH CURRENT fie cra sels iis elle arene a es, 0%), wh aaqelislsle Gieers ere. e actiee Rie Gratien e sieves LO ampere 
Maximum Ratings: CLASS A; AMPLIFIER 
MCATHGV OL CA GH aisck oft, cate v8 eceienevsle 134 4 Siew vise ghee ee ain 4 S's, erasells Bhalets aleve renceisie se 300 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. ...........cccccecccecces aye: veer oue abe ats See curve page 67 
ERID-N OFF SUBPEY. VOLTAGE She Rien Be EAE ee es Ea a et ite aw aren 300 max volts 
BVA THO ISSIPATIONS oto c 0% ois s stays uvicememateoer RIE Sieh pom wi. wit iele © wiecrierele a rotdreteh ote 3 max watts 
GRiD-No.2 INPUT: 
Horeria—No-crvoltaves Up tO 100: VOlUSa nese ee cle cas che wide ticle cere” 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts............. cc es cceee See curve page 67 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 
INEPATIVE DIAS VaAlUG cere che crn sc) ci sieis <ftdabenetetetshekdn c-aftcciteteds Geisie 6 « OCC 50 max volts 
IPOSIEIVEIDIASEVALUOh exec ces het a «con on si Sopchovesers ixaroreeemste PDT ate: 6 coe reels win sere. 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... . ccc. se sst ccc ccc tee cc cerns 90 max volts 
Heater positive with respect to cathode... . 2... . ccc cee eee cette eee eeee 90 max volts 


Typical Operation and Characteristics: 


PLA LCAViOlt Age trmeyeerne eet eo coca reyene hace. ecever state oes are ee area RS 100 250 volts 
Grid Nia oat Si pPressOre GLIG) sonst ovsrera soevore-anel dideses eaanetore etetrawees Connected to cathode at socket 

Gada NO: ZEWOnGA GS ere aca ro estore Te ehe cislonaNolot er apetadavele Staede aa kaki a ehatiee 100 150 volts 
Cer reP a SIRINGOLCA OS ooo cs. Sic-0 vice do Siiie oe, ube shear Ie wi oeneeokents OEm Liareratets —1 -1 volt 
Piate-HesistancesGApprox.) 0.2516 5.0 o/s.6 yee oe n't ee sie ew vores ene a are 0.7 ye megohms 
ERAT SCOMAUCCAMLCl) cis, < ccshenelr tages gene) sn os cee ae i aed th ai cae attract 38400 4600 umhos 
Grid-No.1 Voltage for plate current of 10 fa... . 2. ee eee ee -5 —-7.7 volts 
Plate Current...... Sig ataT MG Patel oh aMlouradie) char oi Seirave ses et Gucvet ona ehans Whereis See etajene Bis 3.6 7.4 ma 
Grid-No.2 Current........ Senate eae Siceel ered tla totaee ene -o Solkel a eal tat forthe 1.4 2.9 ma 


TYPE 6BH6 
E¢=6.3 VOLTS 

GRID-N22 VOLTS=150 
GRID-N23 VOLTS=0 


jaa 
Ha 


(SSS 
a ae alas 
a= SSS 


3 600 
PLATE VOLTS 92CM-6892T 


is MEDIUM-MU TRIODE— 
sspKP = SHARP-CUTOFF PENTODE 


Gip Miniature type used in a wide 
Le 6BH8 


variety of applications in television 
receivers employing series-connected 
heater strings. The pentode unit is 

KT Pp used as an if amplifier, a video ampli- 
fier, or an age amplifier. The triode unit is used in low-frequency oscillator circuits. 
Outline 14, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 


HIBATEREVOLDAGE: (AC/DC) sete nem rete 5 ote a note Pe ere eae cls oi hetelere ole es 6.3 volts 
ELLA T Ele eOMoRCNC ENG Lo tes Heese weaken cacweten Aa oa Favaneii ened Peal das kam custo mausearare MIRED MERE ike F 0.6 ampere 
PRA THREVWARMGUP LIME (Average) ts. cece. « aasicles Go oletw enone wineeds « evade aL seconds 
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DirEcT INTERELECTRODE CAPACITANCES: (Approx.): 
Triode Unit: 


Civid COPIA, Tes SPAS Mako oh cG. jtitanieed tik ce (6h ouenete datasets eae hacia me sas Temes estos Peat 

Grid :to:Gathodeand: Heaterss.: 5... aumael meni eae el ee 2.6 pul 

Plate to: Gathode, and; Heater. ci. ont cate a cloiys aterm acer ieinoes Scie ese ets 0.38 pope 
Pentode Unit: 

Grid Norl*to" Pilate [88 ee ee ee ee eee ee err mn te eS 0.046 ppt 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield 7 ppt 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... PAN put 
Driode: GridutoPentode, Plate... -eceweesewes he CASE Sols ine park er eleae reas 0.016 ppt 
Pentode: Grid) Now to Tricde Plate =e.. > sie cee nie eae tt ee en tee 0.004 ppt 
Pentode: Plate:todlriode: Plates. 220. cc et ieee eect ete Ce etree cia 0.095 pi 
* For definition of heater warm-up time and method for determining it, see type 6CG7. 

CLASS A, AMPLIFIER 
Maximum Ratings: Triode Unit. _ Pentode Unit 
IPGATH eV OUTAGE gene one caine he Gah etnies 300 max 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE.............. — 300 max volts 
GRID-N 0.2) VOLTAGE Peo 5 12 5 creer ee nee, SR cers. cate - See curve page 67 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 

Positive bias value....... REE es Coed Gein Oecta ae ialone 0 max 0 max volts 
PLATH: DISSIPATION 4 sence sete oan casei aan Gana 2.5 max 3 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts............... ae 1 max watt 

For grid-No.2 voltages between 150 and 300 volts..... = See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 2008 max 200"maz volts 
Characteristics: 

Plate Supply=V oltagels fey ences eerie cease ee ee 150 200 volts 
Grid-No.ZiSupply<ViolLage ce cpa ee eireael eae ie aie eter er _ 126 volts 
Grid-N 0.13 V oltagen secs hots edt, Lh cite an ae ee aaa -5 - volts 
Cathode-BigaeReSist or rownogenwensvseck econ eter nee meer enecheues ons menes - 82 ohms 
Amplification; actors ccs eins cashes or inne ena eehateue AZ - 
Plate Resistance (A pprox.)] en ee + ei es ie een cule ota 5150 150000 ohms 
‘Transconductan ce: cic. peers tee ec ae ee ie 3300 7000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa... —14 -8 volts 
Plate-Current: Sens otek atte eee ee ear 9.5 15 ma 
Grid-No.2) Gurrén tee cae nearer Beit ieee tae ongs ome aac — 3.4 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation: .42.¢% tases «cote Meese 0.5 maz 0.25 max megohm 
For cathode-bias operation. ............ee000% SAR IAC 1.0 max 1.0 max megohm 


“The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
=} UNIT 


PLATE (I,) OR GRID (Ic) MILLIAMPERES 


WAGt 


PLATE VOLTS 
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AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6BH8 
E,=6.3 VOLTS 
GRID-N22 VOLTS £125 


w 
o 


PLATE (Ip) OR GRID-N22 (Ic) MILLIAMPERES 


SS 


PLATE VOLTS 
92CM-8797T 


REMOTE-CUTOFF PENTODE 


(6)c2 Miniature type used as rf ampli- oats 
4 fier in high-frequency and wide-band 6BJ 6 
Wax Css applications. Features high transcon- 
Cy is ductance and low grid-to-plate capaci- 
Gj tance. Outline 11, OUTLINES SEC- “kes 
TION. Tube requires miniature seven-contact socket and may be mounted in any 


position. For heater and cathode considerations, refer to type 6AV6. 


FUNATEREVOUTAGERCAC)/ DC tare ea Wen bore hike eeletehe coins ba Dae Bie ET Ee 6.38 - “volts 


EVMATE RAO URRENTS © tien Terra tent me ee ein tee ean Toeents, Stites eS ote id 0.15 ampere 
DrrEcT INTERELECTRODE CAPACITANCES: ereh 
Cy ati kas hares ged EIU a ee eee oo ane eer eee ee 0.0035 max “ppt 
Grid No.1 to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield 4.5 3 ppt 
Plate to Cathode, Heater, Grid No. 2, Grid No. 8, and Internal Shield.... 6.5 upf 
PUA THROU TAGE Sse hen os cree ee sabe ot hire ace his oe AOR ETE ore os sinter 300 max volts 
GREEN O-2a(SCREEN-GRID)) VOLTAGES och. <2 felis otto chele the Gee Gaed viele vieiele es See curve page 67 
GRIDSNO-.2 SUPPLY. VOLTAGE, .. sotecee cine oe oie ieee eee aoe casteversrore ere 300 max volts 
PUREED IEP ATION © oo oo iva cde tae bests ctostegde cee Mews BI cakora'e aere 3 max watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 150 volts...........6.. RECO DOOD OL 0.6 max watt 
For grid-No.2 voltages between 150 and 300 volts.........e0ses002008 See curve page 67 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative bias values i.% ose era kes ch ceueebo ene SE ereha eras ede) s, cvaiisue tausierelore: s 50 max volts 
POSIEIVEMOIAS VALUIOs oo 55. ccc Mees BEE lec ececlede recall seave-engasvian’ Gisteteretetalcus.s s-° 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........... eriia lal si sisustenniereusiensré) o. 90 max volts 
Heater positive with respect, to.cathode....c.. ecsrcvvveesencessveccese 90 max volts 


Characteristics: 


Plate Volta Geer erates e so Ae oes be hn dbuvelais dete wane 100 250 volts 
Grid iNo:3: (Suppressor Grid) ® on aches hott yt dee ee wea vers Connected to cathode at socket 

Grid=INGeZ ViOltH Ze toe a. <5 CRE AG or gta tua ae nlte eteelchovsicioels 100 100 volts 
GrideaNn ol lev oltage ac os5% i «pepe cheeerihexokd arabe toads te ote she adsh anthesis -1.0 -1.0 volt 
Plate; Resistance!(A pprox.)... 2 -Wiane sicters tes a ave shovels eral ava are arene 0.25 1.3 megohms 
(PransCOnguctancemam ia nis tiles cite a AAG Ms ptelethe lite clche-o alele ua slabie 3650 3600 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 15 umhos —20 —20 volts 
Plate Curren tires ae eect het hae ee ee ee ke ee Meenas 9.0 9.2 ma 


Grid-NotZ,. Current aa ssn) cet Save hoe hs eo BEA Bertone 3.5 She ma 
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AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION. 


} TYPE 6BJ6 
| Eg=6.3 VOLTS 
GRID-N2 2 VOLTS = 100 
GRID- N23 VOLTS = 0 


PLATE MILLIAMPERES _ 


300 400 
PLATE VOLTS 


SHARP-CUTOFF BEAM TRIODE 


Glass octal type used for the volt- 
age regulation of high-voltage, low- 
6BK 4 current. de power supplies in color tele- 
vision receivers. Outline 50, OUT- 
LINES SECTION. Tube requires oc- 
tal socket and may be mounted in 
any position. 


HEATER VOLTAGE (AG/DC) . coe eee erie Cm ee seh ne Mietsare eee eros os 
Hater CURRENTS 64 ce ata PRR Hen ieee ER ins 
DrREcT INTERELECTRODE CAPACITANCES: 

Grid: to: Plate 4a notes Se. FR. Se ee te ee eee eae 


‘Maximum Ratings: VOLTAGE-CONTROL SERVICE 
IDES RGUATH VOLTAGE re 6 6.85 6 Get tito tami ee ete ee Le ee eee 


AVERAGE TRANSFER 
CHARACTERISTICS 


TYPE 6BK4 (cee | | 
we 


E¢= 6.3 VOLTS 


PLATE MILLIAMPERES 


GRID VOLTS 


92CS-8432TI 
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25000 max 
55000 max 


GRID VOLTAGE: 


IOCeValuen wie. 8 sso oe $5.5 6.8 Soe as 2k EE toe Be Gore ee ae 
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O18 Ge 6 eS w 89) 0, pice 0-0 jerenG, | OLD ie © 6 |e 6.18 0: (6; 0 Rie 10. @ ate 0 © Qe 60 6 © @ 6. 0: 8% 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 


Maximum Circuit Value: 
Grid-Circuit Resistance: 


For use with *‘Flyback Transformer’’ high-voltage supply 


Maximum Ratings: 
PLATE VOLTAGE 


BEAM POWER TUBE 


Miniature type used in audio output stages 
of television and radio receivers. Outline 14, 
OUTLINES SECTION. Tube requires minia- 
ture nine-contact socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; am- 
peres, 1.2. ‘This type is used principally for 
renewal purposes. 


CLASS A, AMPLIFIER 


wre ene 6 6 6 @ 6 6 Ses 6s Oh NT COS MOH De Se THE TD CKRED HE Cee He Ce wed 2.0 


GRID-N0.2 (SCREEN-GRID). VOLTAGE 


DC Grip-No.1 (CONTROL-GRID) VOLTAGE: 


Posttivesbias walue............ 6 Beets 5/8 ae Sey ace esd eto IAD chokes ia bes 


GRID-No.2 INPUT 


CC oe eo eR HHO Ro oe HE HOME H HHH HH OHH wo OD © HO 0 oF 0 0 2 679-0 © 


ore ere errr err ere revere sevreseeeeeres er eereeeeeere eee ere ee 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 


Typical Operation: 
Plate Voltage 
Grid-No.2 Voltage 


Maximum Circuit Values: 


Grid-N 0.1-Circuit: Resistance: 


For -fixed-bias operation 


Sie) ar 10| (07's) 8 (6) (oes © (6.96 (0) © 0 0) 6) 1019.6: 0 4. 0.6,.0.'2 6 9 0. 0) 6.0 O18 0 0.0.0 0 6 0.0) 6/60) 2 6 "8 6.0 0: 8 


CNC ee Tt SC Se nS CY TD 


Grid= Nola Violtacecg. . . au.« cet Bente leee Dhatis picetchalotel hates, Beran iad de Auee takdias 
Peak AF Grid-No.1 Voltage 


eo ae woece ere eeesceoe nee seeeeHneneeeeeoepeosvecsnsee 


For cathode-bias operation 


MEDIUM-MU TWIN TRIODE 


Miniature type used as rf amplifier in 
tuners of vhf television receivers or as low-noise 
if preamplifier tube in uhf television receivers 
employing a crystal.mixer. Especially useful in 
the rf stage of television receivers utilizing a 
cathode-drive amplifier of the direct-coupled 
type or in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Tube re- 
quires miniature nine-contact socket and may 


Puce © 6. fu be 6 10) 6 © sile)@ hele, © 1a Kale) 10 @ iene lelbae © 


C10 6 0 © 0:0 © ENO Bre W058 0 oo we ond 09. 0 1e 8 0 © 


at Shak Si I all ali ial Sa PY 


ol 9 0 16 0 6 0 le 01 6 0 e Ow & 0 6 Oe 6 0 6 00 0 oe Gre Ole © 0) 0 6 


©: je) #0) 6 oie! ear @) 6) 61.8) 0116 10) 16-65, 8) © © SO. 8g, we) 6) 6 
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ACro-sionalg late Current. .4>.6tas « See ASE eos os Pe tas Sie maar 's 
Maximum-Signal Pirte-Current (Approx.)... .cs.2.0.0 + 02 o +s oe woman oe Rta 
Zero SignaGrid=No.2 Currents Sore oe. Pee ee re re ees cee bs Salen alee + 
Maximum-Signal Grid-No.2 Current (Approx.). 3.0... 00002 essen eeceerees 
IPIACGEEVESISLAN COLCA DORs) apercsheere se kai e-deneke- euels fete. acareve: eliel kaneis soe) o- 0) sobre) Ga 
Pera SCONGUGLANCE RT ton ecte eee oath eee te wee eT eee eee San 
HORAPECESISLANCE ur eran he hoe) He tos, Coore tae VE Cele nic Chote c Wei eeED cae NO ee Suge ee i 
Total Harmonic ieeerion (APProxX.); a Asia eeSER SAR ANE EE Bieta. le ce 
PowerOutputerm ace ator cee ee Oe ee ie eh Eee are tee tite ee 


-125 max volts 
-400 max volts 
1.5 max ma 
25 max watts 
225 max volts 


Not recommended 


3 max --megohms 


6BK5 


250 max volts 
250 max volts 
0 max volts 
2.5 max watts 
9 max watts 
100 maz volts 
100 max volts 
250 volts 
250 volts 
—5 volts 

5 volts 

35 ma 
37 ma 
8.5 ma 
10 ma 
0.1 megohm 
‘8500 _prohos 
6500 ohms 
7 per cent 
3.5 watts 


0.1 maz megohm 
0,5 max megohm 


6BK7-A 


be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.45. Maximum ratings and character- 
istics as class Ai amplifier (each unit): plate volts, 150 (300 maz); de grid volts, -50 max; cathode-bias 
resistor, 56 ohms; plate resistance (approx.), 4600 ohms; transconductance, 9300 ohms; plate ma., 18; 
plate dissipation, 2.7 max watts; grid volts (approx.) for plate current of 10 wa, -11; peak heater-cathode 


volts, 90 max. This type is 


used principally for renewal purposes. 
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ic P 
HALF-WAVE VACUUM RECTIFIER as) 
Glass octal type used as a damper *@ On 
6BL4 tube in horizontal deflection circuits of 
| color television receivers. Outline 40, nG Bees oF 
OUTLINES SECTION.Tube requires Ons 
octal socket and-may be mounted in ic H 


any position. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. For curve of average plate characteristics, see page 64. 


HEATER! VOLPAGERCAG /DC) ake cris the ome etd ei eee eee ne ee ee am Tet se Re Pa 6.3 volts 
HBATER CURRENT 2 5 disco aisle a0 © ois otehele te Inl> oe daa ea Weak eee Mic teang) hc cral, oN 3.0 amperes 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
Plate to: Heater and: Cathodes... shale csi cg ian pate ae aa aaietil'o (Oc ie LES put 
Cathode'to Heatersand’Platewtentar one he earn toni cea cerns 16 pope 
Heatek tocGathod6. oicct ere tet ee) Dee tre te eee oie Le Pat wae icg Ie 5 put 
DAMPER SERVICE 
Maximum Ratings: For operation in a.525-line, 30-frame system 
PEAK INVERSE PLATE VOLTAGE # (Absolute Maximum) ........00000eeee. 4500° max volts 
PRAK: PLATE” CURRENT + 07a. spss a7 Ge oe eke oracepaicre ak, te ee ee nee See ease 1200 max ma 
DC PLATE: CORREINT 075.5 o aco) cise oi cieenis wn a wh ak CLS CHRO er ogo ne epee erate aie 200 max ma 
PLATE. DISSIPATION Sars sle cc oe sce < one oo eiopmaannae late en os Rope CRE cdtees a wig aa oka te 8.0 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode # (Absolute Maximum) ........ 4500°* max volts 
Heater positive with respect to cathode... ...........s cece reece eeees 3008 max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning Eves Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning is 10 microseconds. 


° Under no circumstances should this absolute value be exceeded. 
* The dc component must not exceed 900 volts. 
& The de component must not exceed 100 volts. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as a com- 

6BL7 GT bined vertical deflection amplifier and 
um et vertical oscillator in television receiv- 

ers. Outline 22, OUTLINES SEC- 


TION. Tube requires octal socket and 
may be mounted in any position. 


HIBATER -V OLTAGRWCAG/DG) cs, Giet aie oro ERPS SESS I to iene itncieiece erate) one 
HBATER CURRENT igacg cn sec ie cclnine bag ee ee eee eae ae 
Characteristics: CLASS A; AMPLIFIER (Each Unit) 
Plate: Voltages cs iia cc ones eared, Puce SEs Reon Rae ena eae ene reenet et toe tenons 250 volts 
TIA FV OLE AZO gre Sa ehaclc ferete. 4h ieickes ea aera nk toda eT rou Miata lettey ei tiesto etal ae aaa ce eonE -9 volts 
Amplification Factors cag a tis ote seer a ee ea ease et ee Ea Ie sry ol eo aes 15 
Plate: Resistance sti sy. cspeied cence ie brick oct prac ah mae ene APH FEN Be aha 2150 “ohms 
Pransconductancee sic. Laas Ack Aas FMR A US core ae TC aie or tne Stal eee 7000 »wmhos 
Grid Voltage (Approx.) for plate current of 25 wa... .. 1... ccc cece eee —25 volts 
Plate? Current tr as ie ae eee ee OTe STEN aR eae Cer ee tra hc ee eee 40 ma 
Grid Voltage (Approx.) for plate voltage of 600 volts and plate current of 50 va -60 volts 
VERTICAL DEFLECTION AMPLIFIER (Each Unit) 
Maximum Ratings: For operation in a 525-line, 30-frame system 
DC PLATE VOLTAGE, 2.6.3... 2. Oe Pe A ee tere re stk ae 500 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGET..........20000seeeeee SPE: RAS RES 2000 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ....... 000 cc eee cect ewe eteace ne —500 max volts 
DCICATHODE CURRENT 60.5 snd deed olnre cette vau tals asd aida s Gite Bertie as Oho aie sony rss caeils 60 max * ma 
PLAPE WO ISSTPATT ON. Wie od aco cece, cu taeths ood nine csule Wana batass eeu edauahacie Mellehe da uomt eg ina eteue ead 10 max watts 
(Totalofor. both. Units) ya ecco ertevesedeacaste vt oeeverme teenie pice aepsaarie tees eure 12 max - watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ......... 00. ccc eects 200 max volts 


Heater positive with respect to cathode. .............. cece eee eee 200 max volts 


Maximum. Circuit Value: 


Grid-Circuit Resistance: 
For:cathode-biassopefation zie Hs Sues eS ate Go eees eee oes ofetened neues 4.7 max. megohms 


+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds 
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MEDIUM-MU TRIODE 


Miniature type used as rf ampli- 
fier in grid-drive circuits of vhf tele- 6BN4 
vision tuners. The double base-pin 
connections for both cathode and grid 
reduce effective lead inductance and 
lead resistance with consequent reduction in input conductance. In addition, the 
basing arrangement facilitates isolation of input and output circuits and permits 
short, direct connections to base-pin terminals. Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 


EDELA PRR VOI LA GEnGACT DG) rege Eigse Powis Slee CIN, lw wn ialyi die ey Coen EMME osc ag 


6.3 volts: 
Le RVG HDI LONE PLA ORN NE icang I PR AER dt STS Se eles a ol IRE ae Re aieioy LA a Ae 0.2 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) :* , 
MePMALOV IRC ars ett Pie est MAS HRS LAAT Ee AY Age A Sma ee eS eet i 1.2 “pepet 
Griditor@athoaetand FHeaterniaik © a) Lae Rer i oo uk a hs etee Saar 3.2 pf 
Plate to’ Cathode and Heaters eee cot roe is cape eels Mae bee 1.4 ited 84 
Heater to @athode.. Cine 2 Ui Oe ale ia eas eh a are aly Se OM a hey 2.8 pope 
* With external shield tied to cathode. 
CLASS A, AMPLIFIER 
Maximum Ratings: 
IPEATERVIOLTAGE Al. enet. 5c es op RO, NE i ss 250 max volts 
GRID VOLTAGE: 
IPOSlthVeLbiasaval UC waars cheeks on cote Rest oe Ee ee aa, ote 0. max volts 
IBVATE?D DHSSTPATION MWD.) 5 icine be cence aaa ee eae DT de RM oC ae sass Sn 2 max watts 
CATHODE: CURRENTS fe o:3 253 CEIEY) EE. Seber les (tem... esa Sb ee. Le ees 20 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater: negative with respect’ to cathode... 2.2.5... 5. cc ee te ene 90 maz volts 
Heater positive with respect to cathode... ... 2.2.0.2... 0. cee ee eee 90 max volts 
Characteristics: ve 
Plate-Supply Voltage...... Bee STG TE ee hs Lea thee oe Core e eas 150 volts 
(CBtLHOde-BiaseR eSsIStO ss siseain eas reuters oo ap Sa igltlle. ok, davgutee, ad odor auc OOo Raed ete Oe eae 220 ohms. 
PAT OMMCR TONE ACLOMeMa sft a eo tetn ce Moee eastern Fm ORs Roclare a Pats eee 43 
RiatesvesistancesCAgyprox.)..1. Leaphecatclaben oe ced che Albis Gis. org betaoelglsl go dlls 6300 ohms 
PEL AM SGGT CU CLAN CO. Pg aie nies cuss 4 sles Sede SPR USD bo olies. ol she Say PephcureL ad opaonenspers 6800... - prohes 
Grid Voltage (Approx.) for plate current of 100 pa............ 0.0 ee ee eee 7-6 volts 
Ia COMOUrTOl meme mh ttre een, | beter Bin Ble mice oii sme crc cae Nat ow high as gh Ste efkys 9 ma 
Maximum Circuit Value: 
Ree tC nL CARRE COE hele s. CF cs, Soe paces torn va 2 8 ode ermpeca me thee os 0.5 max megohm 


AVERAGE CHARACTERISTICS 


PLATE MILLIAMPERES - 


vr 
PLATE VOLTS 92c-8033T! 
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BEAM PENTODE . 


Miniature type used as combined 
RLF, limiter, discriminator, and audio-volt- 
6BN6 age amplifier in intercarrier television 
and FM receivers, Outline 16, OUT- 
LINES SECTION. Tube requires 
miniature seven-contact socket and. 

may be mounted in any position. 


Heater Voutacn (Ac/pe) 24,15 sett) zl este Blige eee eh ae 6.3 volts 
FI BATER COUR RENER Sci B I ge ol Ong oar oon, ete a al ear ae a O53.8 ampere 


Maximum Ratings: 


PLATE-SUPPLY)VOLTAGH rs of crn gf Pee te eet es ca a 300 max . volts 
S2RID-N0-2..V OLEAGE F 0 Nes eae dec ane ee, COTE, Le ee a 100 max __—--_—sc volts 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............0.cececcecuvcecs 
Heater positive withirespect to Cathodes. oot es. ts). eee 


6BQ6-GT BEAM POWER TUBE 


a Glass octal types used as hori- 
6BQ6-GTB zontal deflection amplifiers in tele- 
wade a vision receivers. Outline 30, OUT- 

: / 6CU6 LINES SECTION. Tubes require oc- 

tal socket and may be mounted in any 

position. These types may be supplied with pin No.1 omitted. Type 6BQ6-GT is 
used principally for renewal purposes. aida yi 


: wolts 


PERATER DV OUTAGE (AC/DC) 0 025 £3602 eae oat gto} olen viluce ood bod itateece 6 Beck 
BMRPEROURRENTE pecs hei etic en ieee ee eee 1.2 ‘amperes 
DrREcT INTERELECTRODE CAPACITANCES (Approx.): 
GridsNod tofPlate vs it) ¢acsis ts £.sd is a Fee ere I 0.6 pul 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 15 ul - 
Plate to Cathode, Heater, Grid No.2, and Grid No.3........... a Fee 7.5 athe 1} 
‘TTRANSCONDUCTANCE* (6BQ6-GTB/6CU6) 6000 u#mhos 
Mp-factor, Grid: No.2 to Grid’ No.8. ee er 4.3 


* For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —-22.5; plate ma., 65; grid-No.2 ma., 2.1. 
** For plate and grid-No.2 volts, 150; grid-No.1 volts, -22.5. 


“AVERAGE PLATE CHARACTERISTICS 
TYPE 6BQ6-GTB/6CU6 


a 
8 


n Eg =6.3 VOLTS 
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HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings: 6BQ6-GT 6BQ6-GTB/6CU6 
DGQPEATHEVOLTAGE 0 eta te een ece se See oh ceiterorele 550 max 600 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE® (Absolute Maximum) 5500tmax 6000tmax volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE........-.---005 -1250 max —1250 max - volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE ..............05 175 max 200 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE —300 max —300 max volts 
CATHODE CURRENT: : 

PP GAIe Wo eee iad «ios Cen saws SIE etree he ene ELD Te Poe eels 400 max 400 max ma 

PA VOEAG OS costs o cscade © cic Ore se Beate Oe a Gove ous & ere mecele 110 max 112.5 max ma 
GRIEDSIN OS SEN PUT ta ein ih ate oathehar elise aka ne keccley bane nap eb enee 2.5 max 2.5 max watts 
PLATE, DISSIPATION#, 2 ..0.)08 0c es ea news Pinal a isabiae oy dln asad 11 max 1 max: - -: watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to. cathode............0% 200 max 200 max. volts 

Heater positive with respect to cathode........ etata os 200®max 200"%7,ax: .- volts 

° 


BuLB TEMPERATURE (At hottest point)... 0... cee ee eee 220 max 220 max 


Maximum Circuit Value: : 
Grid-No l- Circuit Resistance. be eee ee cnet 2 a is, OEE ma 0.47 max | megohm 


e The aentions of the yoltace Kas must not hee 15 per cent of one horizontal scanning cycle. Ina 
525-line, 80-frame system, 15 per cent. of one horizontal scanning cycle is 10 microsechudess 

+ Under no circumstances should this absolute value be exceeded. 

# An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The de component must not exceed 100 volts. 


MEDIUM-MU TWIN TRIODE 


Miniature types used as rf ampli- 6BQ7 

fiers in tuners of vhf television receivers Gea we 

or as. low-noise if .pre-amplifier. tubes Zar « 
in uhf television receivers employing a 6BQ7 ~A 
crystal mixer. Both types‘are especially 

useful i in the rf-stage of television receivers utilizing a.cathode-drive amplifier of the 
direct-coupled type-er in push-pull cathode-drive rf amplifiers. Outline 12, OUT- 
LINES SECTION. Tubes require miniature nine-contaet socket and may~be 


mounted in any position. Type 6BQ7 is a DISCONTINUED by PEs listed for 
reference only. 


HEATER VOLTAGE LAC) DO} masons acey Sr ere Shee eM Aah tg tae Calan Laos 4 sks 6.3 Danee.: 
PEMATERTOURREIN Tce teste rie ae tnt ttle Mice mein a me nemesis tes at 8 ee a eat 0.4 .; ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) :° Unit No.1 Unit NO tet rts h 
RGeHACED PIAL Fe, Lv crot mAs Poe eee ees aN 122 1.2 ; put 
Grid to Cathode, Heater, and Internal Shield.............. 256: a pul 
Cathode to Grid, Heater, and Internal Shield.............. - 5.0 ppt 
Plate to Cathode, Heater, and Internal Shield. ............ ie - ppt 
Plate to Grid, Heater, and Internal Shield. ee ene eas - 72 Pe ppt 
Plate to Cathode eS ance A. SRRAOED FANS Ar Rae DL es cee Soe oe 0.12 max 0.12 max ppt 
Heater'to Cathode (6BQ7).. oo. 6. ois ae nk oe tw eae wes Qk. 2.3 pp 
Pleater totathode (GBQTA)Y) tc. fore ete ca ep hee e es 2.6 2.6 ppt 
Plate of Unit No.1 to Plate of Unit No. PAR Ae ae = eee aE ae te 0.010 max... ha bameyLiet 
Plate of Unit. No.2 to Plate and Grid of Unit No.1............. 0.024 max ey: 
iMoximum Ratings? CLASS A; AMPLIFIER (Each Unit) nies oie ey 
BUATERS UPBEY AVOUT AGE mrtstctete tas seen cons SP oe erence eB sseis uia et asin Sous el sfeuelenniahe 250*max « « volts 
IP CATO eOISSIE ATION cic ian Peer MeDMRY Morais hs cts). cialis a fouas oy dniean now ie GRO oe aelantitue a 2 max. :* watts 
CATHODE, CURRENT ta.7 noms ane RAE lars Sco al s eaisiele als ets GPA arse ake pore are 20 max. is") ma 
PEAK HEATER-CATHODE VOLTAGE: aS 
Heater negative with respect to cathode. ........,.2crecccscceccccsece 200*max. volts 
. Heater positive with respect to cathode... ........ cece ee te eee eters 200amax = —': Volts 
Characteristics: ~  6BQ7  6BQ7-A 
Prateesup pee Vv OLLALS ses eae ee er Oe ae ese 150 150 volts 
KPA LOG eaSIARPIVCSISCOM 25 ra ccles adel ons ies cdbtop veer neato) ohePah wor avakeasher ekciatone 220 220 ., ohms 
Amplificatiom Factor............... Aral cre ia sigh onsual evs. sawtvenete jer tere 35 So 
IRLA beURLCRISLAN COM, to. Wu rara osmeautenc ME eaelelncs © ad gs gos eal eg RE a ee 5800 5900: peeve ohms 
FL PANSCONUUCCANCE ants Acca bedan oka arcs eo test ee tae ats io eae 6000 6400 umhos 
Plate Gurrenis -y.~ ant. cecvicenty antics og «fice Giad sch Detecalertie suave abvle 9 i? 39 sopieteh = ma 
Grid Voltage (Approx.) for plate current of 100 wa........... ~ -6.5 volts 


° With external shield connected to internal shield. 


* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to a as Reser as 
300. volts. 


a The de component must not exceed 100 volts. 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 


NY 
Hf 
LAL 


PLATE (1,,) OR GRID (Ic) MILLIAMPERES 
bh m 


0 100 200 300 se vorr 40° a SA 
= STI) Gyr 
MEDIUM-MU TWIN TRIODE 
Kr2@) On 


Glass octal type used as combined 

6BX7- GT vertical deflection amplifier and ver- ; 
tical deflection oscillator in television ° FON a: Oo) 
receivers. When so operated, it is | 
ao" recommended that unit No.1 (pins 4, = S12 
5, and 6) be used. as the oscillator. Outline 22, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. ) edi 


HATER VOLTAGEECAC) DC) Mecitns  cacde eastede his cease ties ote ee eit Rice: 6.3 volts 
TIBATER CURRENT At CE tine ar ee ee Pa S eT sy RSENS ESET PROG 1.5 amperes 
AMPLIFICATION E ACTOR Sy af: caseecne tt oye Geers eee ene ee cae raere ain 10 ae 

PUATH RESISTANCE: CAD DIOX:) nace nea c's cies oa ainey sasqage emcee ea eee Ce 1300 ~~ ohms 
TRANSCONDUCTANCH Ste on once t tee sean a) aos ae eaten ees ora eRe ee en eo ate estou es 7600 umhos 


* For plate volts, 250; cathode-bias resistor, 390 ohms; plate ma., 42 


VERTICAL ‘DEFLECTION OSCILLATOR OR AMPLIFIER (Each Unit) 


For operation in a 525-line, 30-frame system 


Maximum Ratings: - Oscillator Amplifier ie 
DCSPLATEW OLTAGE A, aac scutes Gin Gee Go ie ee ree ee 500 max 500 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE 


(AbsolutesMiandinwim) fc ocen 3 bean alee a troreeten tetera = 20004max - .-: volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ........e0e+ee00- 400 max 250 max _.. volts 
CATHODE CURRENT: : itt 

PEGA 5 3 EEE assaciis Hear) sass sp eagle ae gen swok es eva iim ata ok sree 180 max 180 maz ‘ma 

A VOLTA SP Ou nssticak evs) Mires kite ave nk hous eee ssl aE Ghar ige tear aRe 60 max 60 max ma 
PLATE DISSIPATION: 

Wor eitheriplare,) - ah. sn ea WE nb ies slain = Ace ge US Ne na a ‘10 max 10 max ~—s watts 

‘ For both plates with both units operating............ 12 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 maz volts 

Heater positive with respect to cathode.............. 200° max 200°max volts 
Maximum Circuit Values: 

Grid-Circuit Resistance. 2.9)... 9 Wisner uid ceeneltaee ee : 2.2 max 2.2 max megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


4 Under no circumstances should this absolute value be exceeded. 
° The de component must not exceed 100 volts. 
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FULL-WAVE VACUUM RECTIFIER 


Octal type having high perveance used as a 
damper tube in horizontal deflection circuits of 
television receivers or as a rectifier in conven- 
tional power-supply applications. Outline 31, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. It 
is especially important that this tube, like other 
power-handling tubes, be adequately ventilated. 
Heater volts (ac/dc), 6.3; amperes, 1.6. Maxi- 


6BY5-GA 


mum ratings for damper service (each unit): peak inverse plate volts, 3000 max; peak plate ma., 525 
max; de plate ma., 175 max. Peak heater-cathode volts: heater negative with respect to cathode, 450 
maz; heater positive with respect to cathode, 100 max. This type is used principally for renewal purposes. 


PENTAGRID AMPLIFIER 


Miniature type used as a gated 
amplifier in color television receivers. 
In such service, it may be used as a 
combined sync separator and sync 
clipper. Outline 11, OUTLINES SEC- 


6BY6 


TION. Tube requires miniature seven-contact socket and may be mounted in 


any position. 


HEATER VOLTAGE (AC/DC)... 0... sede eserveees PPT She Ble ta ns 
MBATHRACURR ENT peer cds. Sexcb aye aera he oc Rita ee ne ate on aie ee te Tarvenciicdle 
DrrEcT INTERELECTRODE CAPACITANCES: 
Grid@Noveto Plates... starch Cee ce he rche ovale + re tre on att eee San ier corals 
CrmaeNOrs! LOPE ALON etre he a ee eee eee SOAS NO RCE RCo ae 
CAPTAIN OSA COR GFIGEIN Oro oie tet it, oe ness cw heals. ar ofoia suet S aholinnaes seh aisitav'a, aia Oars afarocioe 
GrideNoastovAll Other: Mlectrod G8 ane ccortave-susterea prera-ony deeveteiatir veses tee Bihiene ee 


Grid No.3 to All Other Electrodes. .............0e eee eecees ss SEN rary 


Plate to All Other Electrodes.............6.. 52 OE, NIE eee St tis 


Characteristics: CLASS: A, AMPLIFIER 


Plate Voltage................-. AAS as eal 24 roi Si Rae Rolie hte Senne 
Grids-No:2-and=N 0747 Voltages 5 5. cs wee ors 0 elo a sole eyageuibeele in) eHateictestte.e os. 0 6 
Grid-No.3 Voltage...... eet bears BS eich TW Chee RR cobh.c as -easec a mecitds erate hee Macias haga 
GGrid-NG: LAV OL LAG OMe Bosca see 2 8 5,4 daca dea RP MEUM Slee METER MOEN Te as 
Grid-No.8-to-Plate Transconductance. o.... 2... ccc eee eet eee e eee 
Grid-No.1-to-Plate Transconductance. ....... 6. cc ccc ccc cee et ete renee 
Plate:Gurren coe oe a re oe ces ct ee eee a caohaseostso 
Grids-No:Z-and-No.4- Current wits hide ole oe se ee aie oe bees Pe ene 
Grid-No.8 Volts (Approx.) for plate current of 35 ua and grid-No.1 volts =—4 
Grid-No.1 Volts (Approx.) for plate current of 35a and grid-No.3 volts =0.. 


Maximum Ratings: GATED AMPLIFIER SERVICE 


GRID-No.3 SUPPLY VOLTAGE: 

INGPAtive: DIAS Valens. -hoier.. has os ble Ste ast shav net pecans ooo Sie IME encnioheirate 

Positive bias vale a... esac becuse the. are fk sonaeanenenapete ed eke relish auadnactogsdouesene. aie 

PRMMVE- DEAK VAUG rhe ee tice Oe OS. ocak de Teo Eee ee sca e tees 
GRID-N0O.1 SUPPLY VOLTAGE: 

NGPA VE DISS VAlUG hc. Herta eManNe tai cia aime siaieteie eviews cata ote Cele simer orale 
ELATEPIOISSTPA TION Ace bie a ote Ree) ole Paiole eetce cs afer a alate sonSea ain ia aaniatel sslies@ oie ere. 6 
RID s NOLS a EN PUT 5 rer eer? crane SN Aa elie: Sav al Ghar a say ovieMeRee he ot EPE, SPs ahay ay ss'euse. aie bu0.ce 
Grips-N0.2-AND-No.4 INPUT: 

For grids-No.2-and-No.4 voltages up to 150 volts.............cceeeee 

For grids-No.2-and-No.4 voltages between 150 and 300 volts.......... 
GERIDSNOLL, ENPIUID. ¢ taeda oo coe ais ne Ree TNE eRe lore es elas tie tered eso 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode......... Bee CReiskens. Sc. Shara ctece haelers 

Heater positive with respect to cathode... ......... cece eee eee nee 


Characteristics as Sync Separator and Sync Clipper: 

PIBCGAY Olcag Cert. Ti cir ek are ooh otis cbt oo a eter Lee ins «soa s.6 slele’s A 
GSTIG=IIOGS AV OLCR LC eg cet crane aiatnerct a eee ts cat nie eainve Gra eco cousnonmosaiere e ane elena erate OG 
Grids-No.2-and-No.4 Voltage... 0.0... ccc cece e eee tent e noes Baral sleet c's 6 


6.3 volts 
0.3 ampere 
0.08 max ppt 
0.35 max ppl 
0.15 max ppl 
5.4 ppt 
6.9 ppl 
7.6 ppt 
250 volts 
100 volts 
—2.5 volts 
2.5 volts 
‘500 umhos 
1900 umhos 
6.5 ma 
9 ma 
—15 volts 
-12 . volts 
300 max volts 
See curve page 67 
300 max volts 
50 max volts 

0 max volts 
25 max volts 
100 max volts 
2 max watts 
0.1 max watt 
1 max watt 
See curve page 67 
0.1 max watt 
200 max volts 
200° max volts 
10 volts 

0 volts 

26 volts 
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Grid-No.1 Voltage... <0. setae ee ee CE ee etre en Gees «te hie piel ‘ 0 volts 
Plate Current ee eee ee Onan Vets) scenes emet ettenta eter 1.4 ma 
Grids-No:2-and=No.4¢Curren tis, tcpce a scald es eed Nake ret arts epee (ated ated aire ot alo) = 3.5 +” ' ma 
Grid-No.3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 : ; 

voltage of 25 volts, grid-No.1 voltage of 0 volts, and plate current of 50 va —2.5 volts 
Grid-No.1 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.3 voltage of 0 volts, and plate current of 50 ua 2.3 _volts 
Maximum Circuit Values: 
Grid-No.1 or Grid-No.3-Circuit Resistance: 

Wor fixed-bias opera tion re ties, ae ster eee adie eerste hfe bstaied kallsueyral<oetiatea ate ve A 0.5 max megohm 

Por eathode-bias omenatiom. .y.0) cc. sedis aeaw wieis lo Mere) tar al Satan ph Rote 1.0 max :megohm 


° The de component must not exceed 100 volts. 


AVERAGE OPERATION CHARACTERISTICS 


| TYPE 6BY6 
E¢=6.3 VOLTS 


GRID-N23 VOLTS=0 ; 
GRIDS—-N22 & N24 VOLTS=I00 


> 

oO 100 200 300 | 400 
f- PUATE VOLTS: = 92CM-8I140T 
AVERAGE OPERATION CHARACTERISTICS got ee 

‘Sw ityPpe 6BY6 


PLATE (Ip) OR GRIDS-N22 & N24 (ICa+4) MILLIAMPERES 


eax i ya 


PLATE (I,) MILLIAMPERES 


(raeGeeoee: no 


200 : 
PLATE VOLTS 


SEMIREMOTE-CUTOFF PENTODE 


Shoe. Miniature type used in gain-con- 
6BZ 6 trolled video if stages of television 
receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 

mounted in any position. 
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HEATER: V OLTAGH: (AC/DC) 25 1. eee te © ae ee ee A RS ISS we 6.3 volts 
TE ROWAN. OFF iE9 iy DING paar Ay ca coke aS inl «lS A nga ak SA pe 0.3 ampere 
Without -- . With 
5 3s External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield hi. 
rid ING. L Lore ite. Fe uti ee ee ele ee ag et 0.02 max 0.015 max ppt 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
nternalssnieldete ccs crotecte cndksict eee able ticeh 7.5 7.5 ppl 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal Shield..... RM oe, SE WTR OS seek ae eee eee 1.8 2.8 put 
CLASS A; AMPLIFIER 
Maximum Ratings: 
EEATHEVOLEA GE Eat wee Remo ee eee ic ait i  eT  M  e ereee 300 max volts 
GRID-N0O.3 (SUPPRESSOR-GRID) VOLTAGE. ........0 2c cece ccc cc ssccscccces 0 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE.............c000eccsvevvvcees 300 max volts 
ASCE ALVIN (0) wey A ESTIA CLE 9M «Prey nn caheesr steel gf arava olin @ altaya tueiu relay ccaleee anes siielaa. soabeta. ok See curve page 67 
GRID-N0.1 (CONTROL-GRID) YOLTAGE: 

IB OSIEIVGRDINS VALUES. crane ee ee a ee Cae nt EE Oe Sere ewe Bele Seas 0 max volts 
RENTER ISSIR CLONE Ue teenies Gretta tree vets erchs ace eho e omre debate he ; 2.5 max watts 
GrRID-No.2 INPUT: 

Morgrid=No.aavoltazeszup to! LbOcVol tse" «.scstsrs ceescs nie ousue cues Bie onc cnet. are 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts...................5. See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative ‘withirespect to cathodes. 2 6.<s0st. cess scone nneesces 200 max volts 

Heater positive-with respect to cathode... .......... cece cere e ences 200amax volts 
Characteristics: 
IIS LEB SIND DLV mV OLGA DOr asco fe eee retire ale arava ton oon Chsie ls are, wo clare ley ohare cee n ob onealinttinaees 200 volts 
GHGAN OS eee Pe Een SS: Cee cific clic era ates eae ree ene. Connected to cathode at socket 
GrrdsN 0:2; SUppLyav OltaA@ey a aa store sere 6 hdd nelg oe eens a i nase ce tree 150 volts 
@athode-Bias) Resistor. ccs saee ct eke keh cc bee ecb es Tak neces eee eon 180 ohms 
Plstesitesistan Cerca pprox: ) genes cess soreneye2sie ganes dsl apt ies) ost a fenenslazetyne yl aust obs 0.6 megohm 
PUPAVSCONGUCEAN COL sices weirs oe OMS rats ase ceaktahe iat, bis eo eySIe wns bp as ae rbe MRGNG 6100 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 50 wmhos........... —23 volts 
PACU UTReN Gearcer ote eles oneen Seoicashetstaretie ce recetsee: cis Pte eb aha ese dew a.e Aiseusliere’s sro 11 ma 
AGLI = NOS AMOUIT TEI Gie opche tore ic istniekets © ree areas Sites oro che Beals Sie cicieie oy arelaevabelee 2.6 ma 
Maximum Circuit Values: 

For fixed-bias operation. ............. Cees ee Ce eee Bs oleit ios 0.25 max megohm 

For. cathodé-bias|.Operation « . soo... Seo ecco age 0,00 06. 0i0c0.0..000 or, Ween ge ee te 1.0 max megohm 


@ The dc component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6BZ6 
£¢=6.3 VOLTS 
GRID-N2 2 VOLTS = 150 


PLATE MILLIAMPERES 


200 
PLATE VOLTS 
92CM -8508T 
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MEDIUM-MU TWIN TRIODE 


Miniature type used as rf ampli- 

6BZ7 " fier in tuners of vhf television receivers 

cape or as low-noise if pre-amplifier tube in 

uhf television receivers employing a 

crystal mixer. Especially useful in the 

rf stage of television receivers utilizing a cathode-drive amplifier of the direct- 

coupled type or in push-pull cathode-drive rf amplifiers. Outline 12, OUTLINES 

SECTION. Tube requires miniature nine-contact socket and may be mounted 
in any position. 


HATER VOLTAGH: (AC/DC) UU: Avice. © secre ne ase port cei ie oune + tee aoe 6.3 volts 
HEATER CURRENT 3 io) foo iar h its see ert sielaniee es Sale Merle Bees Ses RS 0.4 ampere 
Maximum Ratings: CLASS A; AMPLIFIER (Each Unit) 
PEATEEY- OLTA GIES oh s.a Sia ote Gat aoe eee a Aan eae Son ae Lee oeee Renc eon LTRS ETS 250* max volts 
PLATE, DISSIPATION) 22% gecite ioe niche -cloca eae a aiden sak ate eel See Ria aT eIa TS che Ee oe 2.0 max watts 
GATHODE CURRENT nit oe coon cauathes Spee ce oe Reae eca ence Te 20 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 0c cece eee eee ees 200* maz voits 
Heater positive with respect to cathode............... cece eee eteeees 200amax volts 


* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts. 
& The dc component must not exceed 100 volts. 


Characteristics: 


Plate’ Supply Voltagertras ee ate oe thee oe eaetehaLe oi ene alae creche ie En ee 150 volts 
Cathode-Biasi Resistor cat 5. asic cis) a sile Grsretece evel ibernlatelecs Sone cle craueteteRaia chee erates 220 ohms 
Amplification Mactorags, asses citneteatahe here eoekc cohen rere ee Pe Te feel beast dae 38 

Plate Resistance: (A Pprox.) Ssh lee tee klar eerste Sot htatet et stetete ctet abate cee nate ote 5600 ohms 
‘Transconductance. ge Wir enka 6 nn oe nisuee die tees ae eat ae Puntos Pie hae 6800 umhos 
Plate: Currents 6g ore oatahena octal oe ere ae a Ak acnap rate aerate 4 10 ma 
Grid.:Voltage (Approx.) for plate current of 10 wa............. cee eee ee -11 volts 


Maximum Circuit Value: 
Grid-Circuit: Resistance... 20 jk svc oo s. koleeie tithe ts MeO ts tg otek "ipsa ck 


POWER TRIODE 


. Miniature type used in compact 
6C4 radio equipment as a local oscillator 


in FM and other high-frequency cir- 

cuits. It may also be used as a class C 

rf amplifier. In such service, it delivers 
a power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega- 
cycles per second. Outline 11, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For typical operation 
as a resistance-coupled amplifier, refer to Chart 10, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For heater and cathode considerations, refer to type 
6A V6. For additional curve of plate characteristics, refer to type 12AU7. 


HEATER VOLTAGE (ac/Dc) & dee aisha ac daa cbie ap keea pdaueteiete ete aememem tee meee eee 6.3 volts 


HWA TERI CURRENT ii) scis Bis isctheceecste Hae Ena ae odes ae ante ake ce ea mat 0.15 ampere 
DiRECT INTERELECTRODE CAPACITANCES: : 
Gridsto -Plate ss ese ds teched eer 28 een bed barter Hee ee es LAG ppt 
Gridjto Cathode and: Heater! 25 .dits.cc.do sk ahie se oarhenanene eat Sam eee 1.8 put 
Plate to:Cathode and ‘Heater } © oda-0< 4 sc shorten ete tee eatieas meaner 1.3 ppl 
Maximum Ratings: CLASS A; AMPLIFIER 
PLATE. VOLTAGE. das ch + cc koe ee sie 16) TRADE aha esac heteIe ree teanre teem 300 max volts 
PLATE: DISSIPATION (cA ple sc ede ok ee ee Eve tne eee Rreetetas s F 3.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........... ccc c eee e ec eee reece 200 max volts 
Heater positive with respect to cathode. ......... cc cccececeveceees fi 200amaz volts 
Characteristics: | | ; 
Plate Voltages. och icsaasdaua Cetera res et ORME ae cones 100 250 volts 
Grid Voltage, sug ag ie ce ciets on ee wine aL ea ten Pee ater ane 0 -8.5 volts 


Maximum Circuit Value: 
Grid-Circuit Resistance: 


FOrAxed-bias(oOperavlomts: ssf iishiii dine tc ockeeh oxtoues 
For cathode-bias operation... ............ec00e- 


™ The de component must not exceed 100 volts. 
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Amplification: actors... 2. «206 tes so» erate te 
Plate Resistance: occ «sc 0 eee ee, eee eo 


wer ee ea eee eereeerreve 


eee eer ee ee ewe ereere 


St. 19.5 17 

ae 6250 7700 ohms 
eich a telee 3100 2200 pmhos 
avete./anaronere 11.8 10.5 ma 


0.25 max megohm 
1.0 max megohm 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum Ratings: 


EXOAPUATERN OL LA GHG 65 ote, Soci cteid Cole ee POLED cena as obe teats : 300 max volts 
DCIGRIDIVOL TAGE «one, oe ae cae eRe ee ee Pe FR IOO Bea rae —50 max volts 
1 CEB EAT HC URBEINT fara ay te eiatcls sd RR aL ore LO SE TN, OR ee 25 max ma 
ID CAGRID- CURRENT § 60 ots asesota tie kiahermtta sade cid ee TOS ENT et BE eee ee ‘ 8 max ma 
PPATHEOISSTPATTION fects crcvelo.ovopocckene Geskelace lamecersie ot erate minted ate te eteke Wane ae 5 max watts. 
Typical Operation (At Moderate Frequencies) : 

ID CrPlategvOltagey Wein. kc tectecene ooccetsce cua ukno ig, thes AREA ORE fo tiphe AE BAe 300 volts 
GIG TIGEVOLtAGC ears he ee ee Ey re ee ens —27 volts 
B@rPlate: Currents. en cae MR ETE EE IS FAN TO SES SHT 25 ma 
DErGridi@urrentsVA pproks) Awe ee oe Fe Oe a ee SO RI 7 ma 
Drivings bo werl(A pproxo) acer hie ae ane { ewaUte eis oo Pas AP Oe Or 0.35 watt 
Bo Wer Out nu cna pDLOx.) syavty cysltoue roccna donee lere'avotiiacebe win ttre dehy oRiesanlevovsratew SUvataram 5.5 watts. 

5 AVERAGE PLATE CHARACTERISTICS 
16 


120 


4 


PLATE (I,)OR GRID(I¢)MILLIAMPERES 


ECS) 


p@ DO 
eee OF 


BC’6C5-GT 


300 400 
PLATE VOLTS 


MEDIUM-MU TRIODE 


Metal type 6C5 and glass octal type6C5-GT 
used as audio amplifier and oscillator. Theyare 
also used as detectors of grid-resistor-and-capaci- 
tor type or grid-bias type. Outlines 3 and 25, 
respectively, OUTLINES SECTION. Tubes re- 
quire octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 
0.3. Maximum ratings as class A: amplifier: 


92CM-6378T 


6C5 
6C5-GT 


plate volts, 300 maz; plate dissipation, 2.5 max watts; grid volts, 0 min. Typical operation: plate volts, 
250; grid volts, —8 (grid-circuit resistance should not exceed 1.0 megohm); amplification factor, 20; 
plate resistance, 10000 ohms; transconductance, 2000 umhos; plate ma., 8. For typical operation as a 
resistance-coupled amplifier, refer to Chart 11, RESISTANCE-COUPLED AMPLIFIER SECTION. 
Type 6C5-GT is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector and asa 
high-gain amplifier in radio equipment. Outline 
44, OUTLINES SECTION. Tube requires six- 
contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For ratings and typical operation 
data, refer to type 6J7. Type 6C6 is used prin- 
cipally for renewal purposes. 


169. 


6C6 


6C7 


6C8-G 
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TWIN DIODE— 
MEDIUM-MU TRIODE 


Glass type used as combined detector, am- 
plifier, and avec tube. Outline 39, OUTLINES 
SECTION. Heater volts (ac/dc), 6.3; amperes, 
0.3. This type is similar to, but not interchange- 
able with, type 85. The 6C7 is a DISCON- 
TINUED type listed for reference Race 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as a voltage amplifier 
and phase inverter in radio equipment. Outline 
38, OUTLINES SECTION. When this type is 
used in a high-gain amplifier, hum may be re- 
duced or eliminated by grounding pin No.7 or 
by grounding the arm of a 100-to-500-ohm 
potentiometer across the heater terminals. Tube 
requires octal socket. Heater volts (ac/dc), 6.3; 


amperes, 0.8. Maximum ratings for each triode unit as class Ai amplifier: plate volts, 250. max; grid 
volts, 0 min; plate dissipation, 1.0 max watt. Typical operation: plate volts, 250; grid volts, —4.5; plate 
ma., 3.2; plate resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 uwmhos. For 


eal operation as a resistance-coupled amplifier, refer to Chart 12, 
AMPLIFIER SECTION. This type is used principally for renewal purposes. 


6CB5 
6CB5-A 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT...!... 


BEAM POWER. TUBE 


Glass octal types used as _ hori- 
zontal deflection amplifiers in color 
television receivers. Outlines 49 and 45, 
respectively, OUTLINES SECTION. 
Tubes require octal socket and may be 
mounted i in any position. 


ne me wa ee mR Oe eee we oe oe eee am ee mee eee 


a eho 4.6 0.080 6 0 0 2 0 + 0e B 2 2) 2 0 4 6 $0 0 010 6 0 6 O10 0 op Gee @ 6 © > 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


Grid No.1 to plate..... 


MRP OLR A Rie BoD Ried RRO AA DDH #8) PEBLe) ONG 6 (@ 0 010 -0nee 0 Ne 


Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 
Plate to Cathode, Heater, Grid No.2, and Grid INO. 9 cP he ote eee ere 


MUCEGR CE 5 Ne 


elie: bas om, ai.e0 6 iit 26.6), (ae bevel eel (0! Suet sce 21.4.6 MORO). OL eB iai Oamelel al 


RESISTANCE-COUPLED 


6.3 volts 
2.5 “« amperes 
0.4. pul 
22 ppl 
10 put 
8800 umhos 
3.8 


*For Slaten grid-No2 volts, 175; grid-No.1 volts, -30; plate ma., 90; grid-No.2 ma., 6. 


TYPE 6CB5-A 
E-¢= 6.3 VOLTS 


AVERAGE PLATE CHARACTERISTICS 
WITH Ec; AS VARIABLE 


700 GRID-N2 2 VOLTS =i50 


600 


PLATE MILLIAMPERES (1p) 
z-) 
°o 


arate 
= 


300 4 
PLATE VOLTS 


170 
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HORIZONTAL DEFLECTION: AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings: 6CB5 : ' 6CB5-A 
DGePEAT hr VOLBAGES Liver anodic, Unknown gine clei iions Sie > 700 max 800 max volts 
' PEAK POSITIVE-PULSE PLATEVOLTAGH# (Absolute Maximum) 6800°max 6800°max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE...............-. —-1500 max —1500 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE................-. - 200 max... 200 max —-—-—s: volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE................ +60 max —50 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE............. -., —200 maz. —200 max. volts 
CATHODE CURRENT: ae : , 
1 EtaYED Fee a ans ALP eae en BON 3, ak So teams Res Ry Rey ak ee eA 700 max 770 max ‘ ma 
ENVGLAS Crmmmcecd et pin amet aa nk SE La yehan Mi eee cote ote 200 max 220 max ma 
GRID=NO2tINPUTS oc ose ols aid ae SORE eE Ee Ny Beira ts epee eet te ores 3.6 max 3.6 max watts 
PERCE CIO TSS TERALET ONT ne ata bee ais teseok kis cs Shouse cent ch cece cout Sstvoussoasueucts 23 max 23: max « - watts 
PEAK HEATER=CATHODE VOLTAGE: d iedstt2 
*\). Heater negative with respect to cathode.............. 200 max.-.:- 200 max -: i volts 
Heater positive with respect to cathode.............. 2008max . . 200®max ~*~. volts 


i BULB TEMPERATURE (At hottest point)...............-5. 220 maxi .cra¢ 4 220:mancs ti 4321¢C 


Maximum Circuit Value: ate OWL Dist 
err NOt tS SVOSESLANCE Sgn MOE NR ne tae en NS Nees Leek, 0.47 max megohm 


# The duration of the voltage pulse must not exceed 15 per cent of one. horizontal scanning cycle: Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Under no circumstances should this absolute value be exceeded. 

t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 

® The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
WITH Ec> AS VARIABLE 


TYPE 6CB5-A 
_ Ef = 6.3 VOLTS 
GRID-N2 I VOLTS =0 


mo) a 


“PLATE MILLIAMPERES (r 
8 


300 400 
PLATE VOLTS 
92CM - 8437TI 


_ SHARP-CUTOFF PENTODE 


~ Miniature type used in television 
“receivers as an intermediate-frequency 
‘amplifier at frequencies up to about 45 | 6CB6 
megacycles per second and.as an rf 
amplifier in vhf television tuners. Tube Sa K. 
‘features very high transconductance combined with low fiterelebevads ei patatitibe 
--values, and is provided with separate base pins for grid No.3 and the cathode to per- 
“mit the use of an unbypassed cathode resistor to minimize the effects of regeneéra- 
tion. Outline ‘11, OUTLINES SECTION. Tube requires miniature seven-contact 
socket and may be mounted in any position. For heater and cathode considerations, 
“refer:to type 6AV6. 


F volts 


“WIEATER VORTS°(AC/DC) 625 2.2050 e's mie men oo ve'e'n ce sa bee vn'e'eaesmebiees 6.3 

pret ek TEN COOTER ioe eer a CE Mead eee ee tee ne Scena one 0.3 ampere 

__ DIRECT INTERELECTRODE CAPACITANCES: Lt 
Mirid Not 1a Pinte ys set nme See Oe EAR ER nea eet aoe 0.020 max °° ‘puf 
Grid No.1 to'Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield. . 6.5 uf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield...... 2.0 ppt 
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Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE? 65. areca OT ee nae Ree taren a Uae MEO MGTUNS ore ove lslaieys oe 300 max volts 
(JRID-N.0:2:(SCREBEN-GRID) VOETAGE . oo ous «= eileeis toma epee iniew aime 604 snd See curve page 67 
GRIDSNO.2' SUPPLY. V OLTAGH) ocrsrcas cts fete coe tee Oren eI aie te Bete hetiotal'et so ¢ sie 300 max volts 
PLATE. DISSIPATION. «x 5 iPro rag enetan 5 ties werctana 0 Oe eee Coe tec cite RAMs Me foe Boe Taug Tatra te 2.0 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts. ........... ccc cee eee enews Spelaiats 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts............--eceeeees See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: ; 

Heater negative with respect to cathode...... Siac ceetel Memes sane 6 Mere revere 200 max volts 

Heater positive with respect.to cathode... .......055.sscecsecscescese 200°max volts 
Characteristics: 
Plate SupplyéVoltage ice Os Fs oo tis los ual otet Seiler ates RUE Uae vragen Slaw nego te ee 200 volts 
Grid-No.3.(Sappressor Grid) Sete 22s WR OS eto eas eens is weet Connected to cathode at socket 
Grid-No.2:Supply~ Voltage. cae. Pat eo EOS ils a tale bose cee eects na naee UR cane 150 volts 
Cathode-Bias Resistor 05's cle Chale. o:iedae ie ia teysnin Jolene unin ae Sere ahs eee ere Rea ate 180 ohms 
Plate: Resistance.( A pprox.) si iiis sce. s, 0500s mas: ueresoneucreests core Tore ainatetie eta: aah esate ele 0.6 megohm 
TranscondUctane «ih ici c ctoile ai tue eucteeesse aoe Seal eee rol anton MCNST scetehaed tckets IaNensliene te 6200 pumhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa............... oie TOtaNe -8 volts 
Plate Current Sago nick tee eee ee aaa aie tai eal Oe eae ee OOOO S 9.5 ma 
GTIdEN 0.2: Current oo cto tre eee oes eer reine ca eee alas oat cre 6 sashes iesstevetace se 2.8 ma 


° The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
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trpe 6CB6 
Ee-=6.3 VOLTS 


al ela BREE 
GRID-N2! VOLTS Eci=-1!.8 
Sea 
ae foe ele Boia 
| SS IS ee 
Ciet See STs Bee SS 


(Zemaren eo eee Eo fh! 


° 100 200 300 400 500 
PLATE VOLTS . »920M-7376T 


o 
° 


PLATE MILLIAMPERES 
i 
° 


BEAM POWER TUBE 


6CD6-G ~ Glass octal types used as horizon- 


tal deflection amplifiers in high-effici- 
6CD6-G A ency deflection circuits of television 

receivers employing either transformer 

coupling or direct coupling to the de- 
flection yoke. Outlines 53 and 45, respectively, OUTLINES SECTION. Tubes 
require octal socket. Vertical tube mounting is preferred but horizontal operation 
is permissible if pins No.2 and 7 are in vertical plane. Type 6CD6-G has a maximum 
peak positive-pulse plate voltage of 6600 volts and a maximum plate dissipation 
of 15 watts. Type 6C D6-G is used principally for renewal purposes. 


HEATER VOLTAGE (AC/DC)...... Fs. eiduetone eerste tore setter ele cake eiorae aieaiais ore etal orotets ‘ 6.3 volts 
HRATER CURRENT y2 5 i gidheow dis baad ee So le Vek cs cee, Sewers 2.5 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid No.1 40, Plate oa ee, Oe kn eo cee eG baa cee secs clevers i 1.1 maz fan @ 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.......... pinta 22 put 
Plate to Cathode, Heater, Grid No.2, and Grid No.3......... sha eipere! slataks pes 
TRANSCONDUCTANOR? s'<o.8h's os cae bap ake een es elas ene. Ser areretets Tea 8 5s ape umhos 
Mou-Factor, Grid No.2 to. Grid. No.1. 5:5, << & suis olelost a untae tlelen > oe hel ate rate 8.9 


° For plate and grid-No.2 volts, 175; grid-No.1 volts, —30. 
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HORIZONTAL DEFLECTION AMPLIFIER 


Maximum Ratings: For operation in a 525-line, 30-frame system 


EPCs SOW ON PACS 88 Sm Soe i av al cask aces brane Haale aia Seihoverer asaya rs a wie 700 max volts 
PRAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximum)............0 7000® max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE, 4 OO. eek Ie. . —1500 max volts 
DC Grip-No.2 tala soe VOETAGRE Situs he pemols Haste Ve aes LEAR eG 175 max volts 
DC GRip-NOsL(CONTROL-GRID) VOLTAGE... « oss... +: «Sede cheeses owewecccesve -50 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE ...........0. ccc cee ecuevececs —200 max volts 
CATHODE CURRENT: 

12ers Selena a jane Cee AAs its te) ARN eRe Ae ate a2 ea tn er ae 700 max ma 

JA\Na gt ia 1b OP ae 1 eee Se AAS Nt FON SN PPE. Bae ee ke er Oe ae eee gy 200 max ma 
EGATS, DISSIPATION fie cane. Sh hea ee a Se STOLL MR Ss eR eels Ado we cae, 20 max watts 
CER ED OINOcar NEU etree rca ated eT cs Hie eR ete cute rtstan sie Fede aia sas Doped eee eas eaetn! orcleries Gee 3 max watts 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... . 0.0... . ccc ee eee eee eee eee 200 maz volts 

Heater positive with respect to cathode... .. 0... ec ee eee cee eee ig Ave 200°max volts 
BULB? EREMPERATURE CA t hottest, POINt) <i w «oi oec.ocs ois sls lete Guetecdes.clelatele esc fr obs 225 max °C 


Maximum Circuit Value: 
TIG-NOsl-CAPCUIECOSIStANLCG iret ardey feature beware ter nes pet ee che 1.0 maz megohm 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle-is 10 microseconds. 


“Under no circumstances should this absolute value be exceeded. 
¢ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
° The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6CD6-GA 
£¢=6.3 VOLTS 
GRID-N21 VOLTS=0 
ihe eee | 


par ty rata | Sh | 
Tt “sz VOLTS EC2 =100 : 
cra ca 
gue eR ae 


600 


PLATE pi ats (Zp) 
°o 


200 


600 


PLATE MILLIAMPERES (I) 
fo} 
[e} 


300 400 
PLATE VOLTS 92CM-9017T . 
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SHARP-CUTOFF PENTODE 


“Miniature type used in television 
6CF6 receivers as an intermediate-frequency | 

pou amplifier at frequencies up to about 45 

megacycles per second and as an rf 
amplifier in vhf television tuners. Be- 4 
cause of Tes plate-current cutoff characteristic, this type is used in gain-eofitralled 
stages of video if amplifiers. This type is identical with miniature type 6CB6 except 
that the grid-No.1 voltage (approx.) for plate current of 35 microamperes is -6.5 
volts. SNe 11, OUTLINES SECTION. Heater volts (ac/dc), 6. a amperes, 0. ot 


MEDIUM-MU TWIN TRIODE 


ie 6CG7 Miniature type used as vertical © 

‘wef ~~ deflection oscillator and horizontal dee 

ee flection oscillator in television receiv- .¢- 

ers. employing series-connected heater 

strings. Also used as phase inverter, : 

sync separator and amplifier, and resistance-coupled amplifier in radio equlpracne 

Except for the common heater, each triode unit is independent of. the other. For 

typical operation as phase inverter or resistance-coupled amplifier, refer to Chart 
Loe RESISTANCE- ‘COUPLED AMPLIFIER SECTION. 


HEATER Vorrace tac/pe) ee: AV east Seed Sees APES a feat ls) Re a eee 6.3 volts 
HiBATER CURRENT © ccc ct tie uc eit de Cee ae chine Gee abc cae eee ne eres 0.6 ampere 
HEATER WARM-UP TIME (Average)... 6.006. cece cent eee taee 11 ‘geconds 
Direct INTERELECTRODE CAPACITANCES (Each Unit, Approx.): : 
Gril to Platessteud ies Soe ee eee os Se Ca! PEED COCA Mero 4.0 ppt 
Grid to Cathode, Heater, and Internal Shield... ...............020056 2.3 }~ ih pee 
Fie to spethoder Heater: and Internal Shield...... retiite Pe ESTE Fees 22 ea ae 
ne eH hey CLASS A, AMPLIFIER (Each Unit) | 
Maximum.Ratings: 
PLATE /VOLTAGB. -i-...2......0--: apy e Velark ee CER AES cee 300 max volts 
GRID VOLTAGE: ; 
Positave bias: value: ates sea cs tne Co ee nage ate ee een _ 0 max volts 
PLATE DISSIPATION: = oA 3 
For either plate ee pss ote. Sana tno Oa eS 3.5 max watts 
For both plates with both units operating Bs, SMevte Mexcs! ann. saeeeev ond. Weta el canvass 5 max watts 
CATHODE CURRENT... .029. 0,5. hk Ae ee Be ee eee 20 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........... 00.0 cece ee ee eeeaee 200 max volts 
Heater positive with respect to cathode. ...........0. cece eee e cece 200amax volts 
Characteristics: 
Plate Voltage oor |. fea. ee a ee I a eee ey 90 250 525 4 volts 
Grid V ottages Serr re eee Oo -8 volts 
Amplification i aetor ss... 44. <0 ep hae man eee ins oe ae ee 20 20 
Plate-Resistancex(Approx.). 2.5. . nok cece es ene eee 6700 _ 7700 ohms 
Transconductance il .. Srlatocarsals S0egs) obald ei eee nerene ECA ang te enter oa ame 3000 2600 - pmhos 
Grid Voltage: (Approx. ) for plate current of 10 ywa...... Seeks — | -18 volts 
Plate Current for grid voltage of —12.5 volts............. = 1.3 ma 
Plate Current. ates 2 egeieabersg eects Seether eke eG pare itd e «ieee 10 9 ma 
Maximpn: Eirevit Veihure: 
Grid-Circuit Resistance: 
Fortised-bins: operation g55 Gnd otto k cat, Sree cieh creme ne aie ertialle dve-wwerace ; 1.0 max megohm . 
# The de component must not exceed 100 volts. 
OSCILLATOR 
ae eee ee an @ 525-line, 30-frame system 
eee ue - _. Vertical ~—s Horizontal 
pate ae t ~~. Deflecti 
Maximum Ratings (Each Unit): : Cae Paes 
DC PLATE VOLTAGE ED ERTS. |) CRUST A? ER Me os 300 max - 300 maz - volts 
PEAK NEGATIVE:PULSE GRID VOLTAGE. .......... esptlaoe -400 max —600 max volts 
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CATHQDE CURRENT: 


Peele Mem A oe cos la cca tas ous ies aia okenc’o niet omestnanhs Bee 70 max 300 max ma 

IX VCPAP Chatty rete tp ete et Tere we te Sa A doe 20 max 20 max ma 
PLATE DISSIPATION: 

For-either plate............ rie capt aks ates 3.5 max 3.5 max __— watts 

For both plates with both units operating............ 5 max 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: - 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 2008max 200amax volts 


Maximum Circuit Value: ay 
SSRI IECHIL, FUCRICLONCG. cue Peni, fh 5 a irae cite ous s Lote. c 2.2 max 2.2 max megohms 


INSTALLATION AND 


| 8 Bee APPLICATION 
= Type 6CG7 requires a miniature 
nine-contact socket and may be 
esi vivours E=0.8E¢ HEATER = mounted in any position. Outline 14, 


--RMS OR OG = 4E¢ 


OUTLINES SECTION. This type is 
’ designed with a 600-milliampere heater 
‘ having a controlled warm-up time to 
Ta RATED HEATER CURRENT insure dependable performance in tele- 
92CS -8503 vision receivers employing series-con- 
nected heater strings. Heater warm-up 
time is measured in the circuit shown above as follows: The heater is placed in series 
with a-resistance having a value 3 times the nominal heater operating resistance 
(R=3 E;/I;). A voltage having a value 4 times the rated heater voltage (V=4 Ey) 
is then applied. The warm-up time is the time required for the voltage across the 
heater to reach 80 per cent of the rated value (H=0.8 Ep). 


AVERAGE PLATE CHARACTERISNCS 
FOR EACH UNIT 


_ --; | Eg=63 VOLTS ‘ E 
| 


PLATE MILLIAMPERES 


VLAALY 
AAA 


ase 


LIZ 


300 400 
PLATE VOLTS 


ae dues 
TRIODE-PENTODE CONVERTER 


ide Miniature types used as combined 6CG 8 

Ly oscillator and mixer tubes in television 

S3P receivers utilizing an intermediate fre- 

: quency in the order of 40 megacycles 6CG8-A 
; per second. When used in an AM/FM 

receiver, the triode unit is used as an oscillator for both sections. In the AM section, 
the pentode unit is used as a high-gain pentode mixer; in the FM section, the 
pentode unit is used either as a pentode mixer or as a triode-connected mixer. de- 
pending on signal-to-noise considerations. Type 6CG8-A has a controlled heater 
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warm-up time for use in television receivers employing series-connected heater 
strings. Outline 12, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 
0.45; warm-up time (average) for 6CG8-A, 1] seconds. For definition of heater 
warm-up time and method for determining it, see type 6CG7. Maximum ratings, 
characteristics, and typical operating values are the same as those of miniature type 
6X8 except that maximum grid-No.2 input is 0.5 watt and maximum peak heater- 
eathode voltage is 200 volts. When the heater is positive with respect to the 
cathode, the de component of the heater-cathode voltage should not exceed 100 
volts. For curves of average characteristics, see type 6X8. 


boa cd “ With : 
ELECT BE ‘ITANCES: uxeterna xterna 
Ear Bae RODE CAPACITANC Shield ‘ahiole 
GridttaxPla teri rege inkl: Sep tes: < sais a ole etait 1.5 1.5 ppt 
Grid to Cathode, Heater, and Pentode Grid No.3...... 2.6 3.0 ppl 
Plate to Cathode, Heater, and Pentode Grid No.3..... 0.05 1.0 prits @ 
Pentode Unit: 
Grid Now: to:Blatedanc: 2.27 eS Pe eee 0.038 max 0.016 max pul 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8 4.8 5.0 ppt 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. 0.9 1.6 pul 
Pentode,Grid No.1 ‘to ([riede Plates. 8 ca8 eos has cs 0.05 max 0.04 max put 
Pentode Plate to* 1 node’ Piaten; =. -o tot ee se ates 0.05 max 0.007 max ppl 
Heaterito:Gathode cues uss ees GAL eo ae 5.5 5.5° put 


° External shield connected to cathode except as indicated. 
® External shield connected to ground. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


6CH8. Miniature type. used in a wide 
variety of applications in television 


receivers. The pentode unit is used as 

an if amplifier, video amplifier, age 

amplifier; or reactance tube.The triode 
unit is used in low-frequency oscillator, synce-separator, sync-clipper, and phase- 
splitter: circuits. Outline 12; OUTLINES SECTION. Tube requires’ miniature 
nine-contact socket and may be mounted in any position. Pin No.5 must. be con- 
nected to ground to maintain the grid No.8 at ground potential. Heater volts 
(ac/dc), 6.3; amperes, 0.45. The heater-cathode voltage of:the pentode unit (heater 
negative with respect to cathode) should not exceed the value of the operating 
cathode bias. Peak heater-cathode volts with heater positive with respect to cath- 
ode, 0 max. Other maximum ratings and characteristics are the same as those of 
miniature type 6AN8. For curves of average plate characteristics, refer to type 6AN8. 


DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: ; 
Grid (to: Plate. 2h cA i eet ae Oe Wide ae PR cl Oe 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield: ..... 
Plate to Cathode, Heater, Pentode Grid No. 3, and Internal Shield...... 
Pentode Unit: 
GridiNo:.1-to Plate .3.00 cs hee, Re ota OL RS eae PRL oee COM Mk ee, 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 
Triode Grid to hg ee Plate UL Sak tee RE eos olga acta Vora El a AE cats ee 


~ POWER PENTODE 


Miniature. type used in output 

6CL6 stage of. video: amplifier of television 

: receivers and as wide-band amplifier 

tube in industrial and laboratory equip- 

ment. Outline 14, OUTLINES SEC- : 

TION. Tube requires miniature nine-contact socket. Vertical tube mounting is 

preferred but horizontal mounting is permissible if pins No.3 and No.8 are in 
vertical plane. 
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HEATERS OLTAGH. (AC/DC) «.< SRE ERE. sae Pee RESALE AT eter ee. 6.3 volts 
EE ae ee MERU face, oy ee ot fein nl Srecatarele Rae OPE Ha CONS Fre eR Te aed gis te ae ae we 0.65 ampere 
DriREcT INTERELECTRODE CAPACITANCES: 

SRC RUECO TS IBID OO eh vent ts aa aee Lue aes rns cht ceakadhiet 0.12 pot 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 11 pul 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 5.5. ppt 
Maximum Ratings: CLASS A; AMPLIFIER 
BEATEEY OL TAGE genet ster a roy iko to peing cause) tgcacs Recep ecttace ome GOS ha SET cuepadee as oe 300 max volts 
PATA TEES UPPLYENOC TA GHaterae Greece ctoic etre sac crnets co aiken eiteeerce oe 300 max volts 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE.......... BE LORe STAGE. Sale SEIS 0 max volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE............ 0.00. cee e eee e ence 300 max volts. 
RTD AN OCCAV OL TAGE ttre tere ee cima tie creer rice hes oe ecient ete tines A 150 max volts 
GRID-N0o.1 (CONTROL-GRID) VOLTAGE: 

Negative Dias, Valuest cy... cxteteran laren te etete castle Seelttare Ssstate aL etePai'd eralars'a @ 50 max volts 

POSLEIV CR DIASAUAIUG cette oatee re lal ators comera te atiate euetaio.s oats tectvareiive.s 0 max volts 
ATES ISSIPA TION WIER 8 cs, eobunieccrte's © soldat ls wie) eM beta tears scape wits: ebem hone Serehas 7.5 max watts. 
GREDSN OZ CUNE Ute tse er arpecciaer rei tee erates cuneate eaten eles! cin Bina Cab eke enercters 1.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... as Ce area e 90 max volts 

Heater positive with respect to cathode. ........ ccc cece cee cece cee 90 max volts. 
BuLB TEMPERATURE (At hottest point)... .........c0cceeee Srelane) hatebe sites 200 max bd 
Typical Operation: 
IATCRV Ol GA GOT Me Ces E ates fel ve hte at (sorrel atau e wins teehee, bec eneve: oetMineks eae 250 volts 
GERI CANOES OE a Sadie. a ow beiig, ob Saucy ps aaabiey Gia W Bice stile bcd hee Seale OUR ayes Connected to cathode at socket. 
Grid =NiGezaVlOllagern ne ere recite or cPaceniesriierciete tie ss ore satiny souetes crore 150 volts 
Grid=Norg Voltage case Manes cteners «12 mdeelarere ciotsre Sie es ehereusis ot ucftee Sats sic —3 volts 
Peak At: Grid-Noal Signal¥violtagesa. aio a motttsters stele sitter sarduer enero sccta buds ere 8 volts 
Zevo-signal © Pla tes Curren beech oe cierct he yee et een a See es, TO he we 30 ma 
Maximum-sionali DG Plate Currentct. icc. <o sracatele stelsieiatils ees ske see 31 ma 
Zero-Signaigl) CrGrid2n O-aeCurrenGas cmeidns cir: cere aes cee es Shee 46 ma 
Maximum-Signal DC Grid-No.2’ Currents... 5.2 cic. © ete saree vee secs es Loe ma 
Piste Resistarice (A Pprox.),. Sesth edewie sae See A ee eh Ae ye eh, 845 5 0.09 megohm 
PE TrANSCOMNGU CUATICES te. a/c) o Meictic-ais Stil oars bled, AE etc area gel alate a neers Pere atin Save Na 11000 pwmhos 
Grid-No.1 Voltage: (Approx.) for plate current of 10ya................... —14 volts. 
HsGAdeesistaNn Ceres care Sky weaves Geen era Seaewra a WI Herve 4 adie a oe wT AES SE 7500 ohms 
Total Harmonics Distortion: Ses wos ok oh re ts whe aka eee hee ae ERE Re 8 per cent 
Maximum-Sienalsrower Outpat. 20.5. cheb ntecde dares ikaacceassccibress 2.8 watts 
Typical Operation in 4-Mc-Bandwidth Video Amplifier: 
Plrte SUDPLy-V Ollag Cures tr rect een etic ets em RS tees Wit et eeetaen soe eters & 300 volts. 
Girtd- NiO: baVOl tage sh cn nse ere eek oe ete Seite eee nes Connected ‘to cathode at socket 
Grd=No-.2) SUpDLY 1V ol tages wo ncreminitie arto cinta st corel es ero eta es ale, vi sles ere ale 300 volts 
Grids No-lesiagVOlCAS Ome en mar spseeicieyeteicie ates cncheio ares beg hel «sua tots biewieM ale by ee volts 
Grid-No.1 Signal Voltage (Peak to Peak). ......... 0... ccc ee eee eens . 3 volts 
Gri IN Oo WIVOSISCOE. hades ma oilernk ead teers lene cecte dl cataract 8 alli; avn ela: ove wits a areveceqene 24000 ohms 
Giid-No.1 Resistor.......... DR Rn CIC HER Mo RnR with oe Gk od OBE megohm 
NEORUILESISCORS VS Lo co BCE Pe ins Oh AT Abe PES os es ha cae hn eee 3900 ohms 
Zerp-cignaleP late. Curren tye) ese: washes a A teeso ones Mad, Loew twisters goes drei ree dawahan crea ees .. 80 ma. 
Zero-Signal Grid-N O.2y,CuUrrent, S65 ws «gop suetehowe oso) ars) p iors Biotin 2 iy « Bee je elste 7.0 ma 
Voitare Outputy(beak to: Peak) soi riti a ate waite siclercua salen) oleate gr acetags a gsne Wes 132 . voits 
Maximum Circuit Values (For maximum rated conditions): 
Grid-No.1 Circuit Resistance: 

Or ixed=DIas OPEL ATION ay oo rnia coe a + alovard sl one horsils ae sh aus GHeNs aor ameter ctesehegeronsrars 0.1 max megohm 

For cathode-bias operation. . 0. eee ele eae cee Toh al ae eee 0.5 max megohm 


AVERAGE PLATE CHARACTERISTICS 
4 WITH Ec) AS VARIABLE 


Type 6CL6 
E¢=6.3 VOLTS 
“GRID N23 CONNECTED 


6] 
ws TO CATHODE 
x GRID-N22 VOLTS=150 
a 
: Eas 
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MEDIUM-MU DUAL TRIODE 


Miniature type used as vertical 

6C M7 deflection oscillator and vertical de- 

flection amplifier in television receiv- 

ers employing series-connected heater . 

strings. Unit No.1 is used as a conven- PT2 KT2 "05 

tional bloeking oscillator in vertical deflection circuits, and unit No.2 as a vertical 

deflection amplifier. Outline 14, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC/DC) 2% <2 te ciroieie lene siere niet eoiese ceisis ake ero nero erence 6.3 volts 
PEATER. CURRENT 5.55 i othe cote cic cet os ete ee tte ele ee ecic leis eneclses rors 0.6 ampere 
HEATER WARM-UP "Time (A Verage)*> .. ooo. oes cs eect oeues oebekeee 11 seconds 
Unit No.1 ~ Unit No.2 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Oscillator Amplifier 
Griddto; Plater ssa oe ert, hs Sete eae ede Pra 3.8 3 pf 
Grid to-Cathode’and Heater, . 4.00.05... :ee emer cee 2 3.5 ppl 
Plate to Cathode and Heater.................20002- 0.5 0.4 ppt 
* For ‘definition of heater warm-up time and method for determining it, refer to type 6CGT. 
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
' : Unit No.1 Unit No.2 
Maximum Ratings: Oscillator Amplifier 
DC. PLATS VOLEAGH, 09. kes sae a cide eee eee nae 500 max 500 max - volts 
PEAK POSITIVE-PULSE PLATE V OLTAGE# (Absolute Maximum) - 2200°mazx volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE.............-+2+> 200 max 200 max volts 
CATHODE CURRENT: 
Dad or eae NN WR ede Pe en RUE HAL TAY Siisa, hi BONE IA car 70 max 70 max ma 
sAV ETAL Ce tue ae Meee tors Jo: a Sys cegutege eaioaetoa Ne) duane Sere atote suet 15 max |. » 20 max ma 
PLATECDISSIPATION i. 3 cts oo erie corer e oraere ey orereae one tare 1.25 max 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............- 200 max 200 max volts 
Heater positive with respect to cathode.............. 2004max 2004max volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: ee 
‘Hor fxed=pias operations. s,m «sales soc. eaciereeseleneie stele 2.2 max 1.0 max megohms 
For cathode-bias operation... ...........200+eeeecees 2.2 max 2.5 max megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


9 Under no circumstances should this absolute value be exceeded. 
“The dc component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
UNIT N21 


TYPE 6CM7 
€¢26.3 VOLTS 
UNIT N22 GROUNDED 


PLATE MILLIAMPERES 


AEH Ay Vale 
AOA 
ELLA 


0 100 200 300 400 * 500 600 700 


; proll? ‘VOLTS 7,5 oe 92CM-86I7T 
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CLASS A; AMPLIFIER sen TEAM 
Unit No.1 _ Unit.No.2... . 


Characteristics: Oscillator Wepre 

[EIALC AV OLA CCH gnc ae tee eres Oe ee se eee a ae 200 “250 volts 
TIE VOLC ALC mira nee tn wie ee a nen i tee: —7 -8 -. , volts 
Am piiticationsHacCtOn... os cackes.c.. saci caice Le ee 21 As forte dil 

bate HesistancercA DDrOX.) «eu sad cess ne ewan ee 10500 4100 “agi: ohms 
ransCcOnauctanCeauen seer tenn: cronies che meres 2000 4400 _ « .. -wmhos 
Grid Voltage (Approx.) for plate current of 10 wa......... -14 - 7 f volts 
PLACEOUTLOIL wel Shr. Mints ree Ie on ek eee 5 ZO eee ae Ee 
Plate Current for grid voltage of —10 volts............... 1 eareee Ever TA 


AVERAGE CHARACTERISTICS 
UNIT N22 


TYPE 6CM7 
Ep =6.3 VOLTS gies 
UNIT NZ} GROUNDED ao 


PLATE MILLIAMPERES 


Ee ae i ea 
PAA 
"ove ADAGE BAe oe 


o 100 200 300 © 400 a eee 600 700 
-2).) ). PLATE VOLTS 


PENTAGRID AMPLIFIER 


Miniature type used as a gated 
amplifier in television receivers. In 
such service, it may be used as a com-— 
bined sync separator and syne clipper. . - 
as Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any y position, 


PIGS TEV OLr AG HAC TDC) 2 meth aaeemty sce ar te as cece waked oe tes os Goace volts 
Re ATO ICR LN Tyce eres epee Bee Li intake ob telsekspeame oi sabe soe bilzuaie wt acticle ielela 0.3 | amperes 


Characteristics: 
Plates Volta genie treet arama ae ears 100 100 = volts 
Grids-No.2-and-No.4 Voltage... . 0... cece eee ee ee eee eens 30 30 * volts 
Grid-INiOld4 WOLUALE Sour actaee Bee Sake Rietne ee evoweuskshogiscesess ois -1 0 volt 
Grid-No.l Voltage sate ote rind we ber eT eee eee eee 0 -1 volt 
Plate Resistance GAPProxs)'.. 64 os alee spc eel Gere a dees» OR7 1 -  megohm 
Grid-No.3-to-Plate Transconductance................... . 1500 - umhos 
Grid-No.1-to-Plate Transconductance................-4, = 1100 * . pymhos 
PiatemCarrente fee feet Oe ee ees oc ae dates wrk aaie 0.8 1.0 ma 
GridstNo,2-and-No.4:Gurrent i. agid so, 2 on oe os ink ne ays 5.5 1.3 oma 
Grid-No.3. Voltage (Approx. * for plate current.of 50 wa.... .-2.2 - volts 
Grid-No.i Voltage (Approx.) for plate current of 50 wa.... — —2.5 volts 
GATED AMPLIFIER SERVICE 

Maximum Ratings: 
VEER AGS te Fes RN Ot emer, mapceimies Seay bn ara er ea rrr eras Lac eee OO Re 300 max volts 
GRIDS-N0.2:AND-N0.4 SUPPLY VOLTAGE. 2... ce. cece ccc eet tee eer ereees ave 300 max volts 
GRIDE-N0.2;AND-NO.4 VOLTAGE. chr ieee err eet The ee eae etre ° See curve page 67 
PLATE ID ISSTEA TION Guesd aot uc Pieter aac navi ea stoi caileyisiher 20) Palette adele S aneSo cat ensyorcwnstades sve 1 max watt 
Grips-N0.2-AND-NO: 4 INPUT: 

For grids-No.2-and-No.4 voltages up to 150 volts.......... ese eens . 1 max watt 

For grids-No.2-and-No.4 voltages between 150 and 300 volts........... See curve page 67 
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CATHODE CURRENT...........-.0-000% DER LoRRahe aie aate eneieea eS tues ee abe es 14 max ma 
PEAK HEATBR-CATHODH VOLTAGE: 

Heater negative with respect to cathode............. 20. c eee eee eee 200 max voits 

Heater positive with respect to cathode... 2.0... .. cece ee ee ee ee eee 200smax volts 
Typical Operation as Sync Separator and Sync Clipper: ie 
Plate: Voltage yo ee cee ss cid iocs iereqoe ce re epee oabs 8 Peat  SGOE A doh Serhan Ones SNe Cea St Me Ming 10 - volts 
Grids-No.2-and-No.4 Voltage. .............-00006. AY, cme stricto ate wesretatias reeds 30 . volts 
Grid-No.3 Voltage (2985 BIR ote nee ee bee en ie Oe we eahal ereitode ones marae 0 volts 
Grid-No.1: Voltage seit 8 Mes Seth eee ere b opens Dee eit arate Oe Re Ere ana ieuonee 0 ‘> volts 
Plate Curren toe eons i esis heosbeeee nae Gane rl een Reine bose i are 2.0 ma 
Grids-No:2-and-Noi4 Current .¢ . ose te ee ete ace Se STREN cing eo scale ie eis 4.5 ma 
Maximum Circuit Values: 
Grid=-No.1-Circuit: Resistances4.ncihe cs. oe oc oleh cs chem cust tied leig the eee ele ely 0.47 max megohm 
Grid-N6.3-Circuits Resistancess. mA. sc 5 am ole dei gis oie «tee ital «ol he otahue qoaaisl ty ae 2.2 max megohms 


= The dc component must not exceed 100 volts. 


BEAM POWER TUBE 


Miniature type used in the audio 

output stage of television receivers. 

6CU5 Outline 18, OUTLINES SECTION. 
Tube requires miniature seven-contact 

socket and may be mounted in any 


position. 
FIBA TER | VOUTAGH CAC/DC) Cre Caw eee a oe ola ee gives ns steerer ee 6.3 volts 
FLBATER-GURRENT 33 Se ae Cee Poe ee ee ae 1.2 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid. No.1 .to Platenasccuin Deo hes Sas Oe woe Ge Se Se 0.7 put 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 13.2 rs @ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...........0....4. 8.6 pul 
CLASS A; AMPLIFIER 
Maximum Ratings: 
PLATS: VOLTAGE 3.8. fislno iene Ce Se aed aes Cae Dae ES ees eee ee rere 135 max volts 
GRiID-N 0.2:,(SCREEN-GRID)S VOLTAGE. 0 ..) xs deuas nN carci eae ieee 117 maz.=% volts 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: Ss 
Positive bias value sty. ord.) es rete. ei bevalouslcaaliie. 6 lcicee neuen Oe eae eee “ Omazx .-- ‘volts 
PLATE DISSIPATION cho ihe he ete Ae setae Ce ab hits ter slete renee tle annie eienienNt 6 max --: watts 
GRIDS NO2 DRE 6.00.5) 0.00i gd be pee MEA «La Rate hin leet Stele is 1.25 max watts 
PEAK HEATHER-CATHODE VOLTAGE: . ae) 
Heater negative with respect to cathode............. 0. cece eee etree ee 200 max . ‘volts 
Heater positive with respect to cathode................5- eee eee eee 200 max © volts 
BULB TEMPERATURE (At hottest point)... 0... eee ee eee eee eee Se ae 220 max °C 


AVERAGE CHARACTERISTICS 


Type 6CU5 
Er =6.3 VOLTS 
GRID-N22 VOLTS =I10 


PLATE (1,) OR GRIO-N22 (Ico) MILLIAMPERES 


t+) 20 40 60 60 100 120 140 160 180 200 220 240 . 260 
p aid 


LATE VOLTS 92CM-8908TI 
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Typical Operation: 


EPEL GS VLU r ohare ck sis a inlidiale Malicvdl ole, o's a fticlebee shal hale ew aisler ees ee Keto 120 volts 
RETIN OSE MVMOLUR OG © cue Siayets ats ole oie ern ort hae he eae wk Saar e kibble were ee sey ee 110 volts 
OTIC = NO STVOLUAS Gaetan terete iors ol atone whois ater as oes heir eS a SR 6 MRL Geet ein oo wena) e/ere ‘ -8 volts 
ReRkwA TACT OL 1a VOLUAL EO ayihad hase ara cic sO carstw es slo ae ele ans cee oe PS as 8 volts 
Zero-Signal Plate Current..........scsceee8e088 Mihaela seaveetiete eels) vie ere eo 49 ma 
Muximum-signal Plate Current. £8.0lc chests charels 0 ole cusjelele cco) ensie « stcteOie ene UF; 50 ma 
ZOCO-SipNaliGerid-NO.2 CUTTEN tan bo cnceises afan her ol'thalv's ts oa) ch ehlel oneilel en elialfai ere slatelal « 4 ma 
Maximum-SigialiGrid=-N0-:2: Current. 05%. 52 coe alee ccccversi ab 8 bacele te abe elelebenetel’s 8.5 ma 
Plate Resistance: (Approx... Sy smlele h fans Sates Sie He dishelelale fate anarere di disysdepars a. 10000 ohms 
TANS CONUUCLA ICES Hic oe enter dem A el oie nicl ebagalere TM. <od She SOS slavotere wlolace arete eee : 7500 pumhos 
TEOAGERVOSISERT CO 2) Sohne ho cs tena Sta cee ad ialln: SWRI Eats, Ulead stianes aes Riciscrdisicteie.s & 2500 ohms 
otal cianmonic Lyistortion aay iek bis% sistale sh ole wala etstarie elslsretere’s evevets eases 10 per cent 
Maximum-Signal Power Output.............. ates’ devatale St clecelsia a Matera diet oie 2.3 watts 


Maximum Circuit Values: 
Grid-No.1-Gircuit Resistance: 


For fixed-bias operation >see eevee eoeoeoreoeoer eer oer ee eae eea eee eevee eeeveeeaezr eee 0,1 maz megohm 
PE OPICACHOOG-DIAS OPOTALION, 5 ..c os cetivcrccnge seed sbeebs eee rs sucieee 0.5 max megohm 
Ou 
‘S) BEAM POWER TUBE 


Miniature type used as a vertical 
deflection amplifier in high-efficiency 6CZ 5 


(8) 09|Nor deflection circuits of television receiv- 
ers utilizing picture tubes having diag- 
Ga P onal deflection angles of 110 degrees 
and operating at ultor voltages up to 18 kilovolts. Also used in the audio output 
stage of television and radio receivers. Outline 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may. be mounted. in any position. 


TIPATHR AVOLTAGENCAC/ DC) #00 ac cil ede Daa e Secs FL AR RO PTR TE eee eS 6y3ih volts 


PBATERICURRENT ciclo acgie fore oe ie oe od Fee Rea eaters ME oe oe ew ete 0.45 ampere 
Direct INTERELECTRODE CAPACITANCES: 
rid= NOLL. toe latel iin aes... Pee eae Bs AR See Stee rea ode eee s ee 0.7 max ** upt 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............- 8 put 
Plate to Cathode, Heater, Grid No.2, and Grid No.3..........0:..035 8.5 PREHOGD Df gi ef 


VERTICAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings: 


DC PLATE VOLTAGE........... PU Roe ER Me nraeN CIT Pee UATE. o one 3.5 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#(Absolute Maximum) ......... Sues 2200* max volts 
GRID-N0O.2. (SCREBN-GRID) VOLTAGE: 23.665 Giree oes soe od ev ew isiee wee e's , 285 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE. ............ —250 max volts 
CATHODH CURRENT: 

ea kere Pe TN Rae er hoi cc cont eet rele tale Sha or se beten oe bras. ere 140 maz ma 

WNGSg25 ka os OD ECERBIEE Se CoA: ORTCOMG CREAR ne CRSPR OMS Croat rc RNG Ice or ere eae a aint AO maz ma 
PATH LDISSIPA TION tac. tol tate sarc once Meke. vs Mabe een tOReanDe ehaylon can piske ceniatore ecu ameke erete 10 max watts 
CID NO CEUNPU Byres or tad rea erties RA EN Une tan aiarre te ole) of arate, miscels\ ere Se eens 2 max watts 
PBHAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... HRN SIGHS CEROKSIE 200 max volts 

Heater positive with respect to cathode............. SORIRIAES Meettwias ee 200 max volts 
BuLB TEMPERATURE (At hottest point)....... sae erahe te A Acro ODO 250 max °C 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
FOLMIXCU=DIASLODETALION ee tities apa cles che aie a crete re eon iwoveKacd aus Gon) bus eRe es 6° 0.5 max megohm 
Kor cathode-bias operation 5 vic... io sfc eles « le oles stains 4.6 oo asta a Se Sere 1.0 max megohm 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
526-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


* Under no circumstances should this absolute value be exceeded. 


181 


RCA Receiving Tube Manual 
CLASS A, AMPLIFIER 


Maximum Ratings: nails steed 
PEATE VOLTAGE 2G. sos ace hha tee od a em Ope Oe era orn E aoe. oer re ena Crate ers 350 max =. volts 
ney NO. VOLPAGH Ser oo cic aarti teeth ale ose NTH ana ee oe a eeenee 285 max | volts 
GRrIp-N OF INP OP wi oo aces cc seek y Gis: oot arch en we ect at Sa Ac a AS anche Wee 2max : watts 
PPEATE-DISSIPA REON 54 5) cate quates cove tele ob med cas Ps era See a ator el al ee rel reper 12 max. -'; watts 
PEAK HEATER-CATHODE VOLTAGE: a, ey 
Heater negative with respect to. cathode... . 2... c cece cee cece see cree - 200 max => -. -volts 
Heater positive with respect. to cathode..... EE ee ee, ia ee ae . 2004max volts 
ae The de component must not exceed 100 volts. a 
Typical Operation: L25Ds 
Pita Woltaret Maas Chee oe te end ee Or ore rr te ae volts 
SGTIG=N G22. Voltage 2. tere tote ee nie A Ie en oe Sn roe ee volts 
Grid=No. 1, Voltage. cor nas, uss eel aiceile oh enous ere ai Leper be eink tent a Cen eee es volts 
Peak AB Grid-No.L, Voltage © neces ee cicero ee earn ate eee relearn - volts 
Zero-signal Pilate. Gurrentan spac cre seein yek mcr eeetele eae eee a eee Shoes .ma 
Maximum-Signal Plate Current............... Nae A OE oe ie pa “ma 
“Zero-Signal Grid- =No-2i Current oe. ks a Se Ok.. ESe C ee Ca ee ma 
“WMastimum-simnat Grid=-NG:2 Current.........:.0 22-00. e eee ae Toren ma 
Plate: Resistanicen(Approx.) 4a sd aeons een ee eee ee a ee eee ohms 
“EPANSCONGUCCANCAR cies cag ks skate Rereue ght Me one tose eo enh ees ey ase eecenene Renee pmhos 
oad Resistance su. tic. ine Ok eee en oan cuca Cir pee eticcessi rs te aides oie ohms 
TotaleHarmonic: Distortion tyes + taker ae ore che oieltceaiote See Pea otter aeen as seste ce per cent 
Maximum-Signal Power Output. ..........00: Bogs SS ee em pe, ee — watts 
Maximum. Circuit Values: ; . Sey 
Grid-No. 4-Cireuit Ree a WES 
Mor, ixed=bing Operations. osc. ant gig Bi ee el eee eee - 0.1 max megohm 
For cathode-bias-opération. .), API fe eee ee ~ 1.0 max megohm 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: baie 
2 (Same as for single-tube Class Ai Amplifier) 


Typical par ation (Values are for two tubes) > 3 aE 
PEACE Wot Peters tcl a rere co) a ee, cel Sie Ee gee ee et Re ania. ean i weer 4 
Grid NO22FW GIG mes Rd ve ae w ab osee et ae het hate ee Se cn te 
SET =N OSE MGI CAR Brrr ete rere ice oleae ere ee ee Mars ln te eect ise 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... 0.0.0.0... cece ce cece eee een 
Zero-Sienal-P late-Current<.5.5.acise Pekns wciie en siete alia) ok ee ee Tae Re 
)MaximumesignalePlate Currents... .....8. 65-204 ce ae te eee: Os eee 
“Lero-Sienal Grid-No.2: Current, .. 2... mo Soe tu ee ai eae ee ge 
Maximum-Sigrial*Grid-No.2 Current. .. 2... be cece tous ws wae eee awe a 


Effective Load Resistance (Plate to plate). .....5....c50scccceccccrcsers ae 7500 a. 


Total Harmonic Distortion te, Cem ien oe wee oe Gn e eeee 1 


TYPE 6CZ5 
" Eg= 6-3 VOLTS. . 


GRID-N®2 VOLTS=250 


GRID-N4 VOLTS 


PLATE (I,,) OR GRID-N22 (Ica) MILLIAMPERES 


: ice 
40 ite mre cy a i 
ie ee 


nee 
te 


ohms 
per cent 
watts 


30002 400 3 32 Gaile % 
PUATE VOLTS) 1 on SER Ar er ne RIES AE 2 
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Maximum Circuit Values: 

Grid-No.1-Circuit, Resistance: & 
Gi XGd-DIASZODErAatlON 210 os desi onic chh eke ie chs he Bin dis) che sie TR 0.1 max megohm 
MOTICS COOES: DIAS ODELA LION sivas Sixes nw etehey senses Coke tots fobh Se ence Se SE SHOU 1.0 max megohm 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receiversemploying ave. Outline 44, OUTLINES : 
SECTION. Tube requires six-contact socket. ~ 
Except for interelectrode capacitances, this type 6D6 
is identical electrically with type 6U7-G. Refer 
to type 6SK7 for general application informa- 
tion. Heater volts (ac/dc), 6.3; amperes, 0.3. 
This type is used principally for renewal pur- 
poses. 


SHARP-CUTOFF PENTODE 


Glass type used as detector or amplifier in ‘ 
radio receivers. Outline 44, OUTLINES SEC- 
TION. Heater volts (ac/dc), 6.3; amperes, 0.3. 6D7 
For electrical characteristics, refer to type 6J7. 
Type 6DT7 is a DISCONTINUED type listed 
for reference only. 


PENTAGRID CONVERTER 


Glass octal type used in superheterodyne 
circuits. Outline 38, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ac/dc), 
6.3; amperes, 0.15. Except for interelectrode 6D8-G 
_ecapacitances and heater rating, the 6D8-G is 
similar electrically to type 6A8-G. Type 6D8-G 
isa DISCONTINUED type listed for reference 
only. 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type used in the gain- 
controlled picture if stages of color tel- 6D C6 
evision receivers. It is also used as a 

radio-frequency amplifier in the tuners 

Cae of such receivers. Outline 11, OUT- 

LINES SECTION. Tube requires seven-contact miniature socket and may be 
mounted in any position. 


HBATER VOLTA GHECAG/DC) 5. scsi ctes seks mn ceBaae. aueyas susp Wicucbeust ceed, seis nigloi aise ie\ alley cue 6.3 volts 
EU BEA PRE eh CI MINE Be ei) ara ayaa pl evar ates es ie Se he eae o ouay oa are <n pape Ss 0.3 ampere 
DirEcT INTERELECTRODE CAPACITANCES: 
Gridsnoul HonPinter S20 eis fae CG 2 SURELY 2 ae Lee, 2 0.02 maz ut 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 pl 
‘Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2 upf 
Maximum Ratings: CLASS A; AMPLIFIER 
PRAT VOLTAGE Maree eirae such ou reebok ing EEL ooo ns, Sk cuss by a onda ead shcke ssa Wek sbeyvasaes a 800 max volta 
GRID=NO.3. (SUPPRESSOR-GRID) VOLTAGE... ccc ewe ener ee ee eee eee oles 0 max volts 
Gite Nie SUPT ay OLTAGE (0620 a. Sie ects a tees a eieee hee Cen ets 300 max volts 
GRIb-NG:2) (SCREEN-GRID WAV OL TAGE $4. 95 iue labia oral ares she op cite eid.eiyo ae eve See curve page 67 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: 
Positive: bias Valuer... Wlasiwe es irae mvests fase ES COA RIO CTS the 0 max. -- volts 
PRA DISS NAO NN eee irc Day ech eer cR dau tk Suan cv eaokca euch svobedod th eksh oiv'etesen oh on ogen sy oxen abonexs 2 max watts 
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GRID-No.2 INPUT: 


For grid-No.2 voltages up to 150 volts................... a hosaua’ cate rate 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts. ..............0000% See curve page 67 
PEAK: HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ Peas aac ies suey aaa 200 max volts 

Heater positive with respect to cathode... ......... cece eee eee eeneee 200°mazx volts 
Characteristics: 
Plate SupplyeV oltage ts © cee 4 civ euarepeseyshaige okie ome ts) eae hake ewe ee etna. « 200 volts 
Grid INO.3 23.20). cate ert eee oe at ot ae ee ae ‘AS. POW Ae oe arora Connected to cathode at socket 
Grid-No.2 Supply. Voltage: 36 is. its ora e, ¢ oovgeoas © © peus susie) +, Sctions sre epee es 150 volts 
Cathode-Bias Resistor rr ree oe te te ne ee Siete sete his cretion tre er anette ereiet s 180 ohms 
Plate: Resistance GApprox.) 5 Sets tak coe eres ee a ae et mee er tee eieiee 0.5 megohm 
Transconductancevs: . 2)... oF 23a ae ek ee SL. ee tees 5500 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 50 wmhos............ -12.5 volts 
Plate Current Fo ook ace ae ti, Bade eas see ee ae es ee epee, See erage ee 9 ma 
Grid- No.2 Currents 520 Soha ed os eae Bee rida Gas ene ee ease © 3 ma 


Maximum Circuit Values (For maximum rated conditions): 


Grid-No.1-Circuit Resistance: 
For Bxed-bies operation. coo os sous wee Mek eulc as cate ee clean a ook eee mee 0.25 max megohm 
Kor’cathode-bias Operation: saw seo suas ks ames o earls ce wens 6 ene an 1.0 max megohm 


°The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTE RISTIC S 


type 6DC6 
E¢ = 6.3 VOLTS 


GRIO-N£3 VOLTS=0 


O-N2i VOLTS Ec, =-! 


PLATE VOLTS ¢ 92CM-8330TI 
SHARP-CUTOFF: PENTODE | } 
6DE 6 ‘Miniature type used in the gain- q Jae 
controlled picture if stages of television \ 
receivers utilizing an intermediate fre- RONG O AN OM 
quency in the order of 40 megacycles C1) ve 
G} a 


per second. Also used as an rf amplifier 
in vhf television tuners. This tube features very high transconductance combined 
with low interelectrode capacitance values, and is provided with separate base pins 
for grid No.3 and cathode to permit the use of an unbypassed cathode resistor to 
minimize the effects of regeneration. Outline 11, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 


HATER «V OLTAGHICAC LDC) TS caus eecic t arel ere roiesietee air er miewereon uackoiees 6.3 volts 
FIBATRRCGCURRENTYS oir 5 Weiie cu iiescen Geo ee eee eee Pee Bat See 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid Nosloto: Plate umd coc be ce cid uae tear cd a es cee oaerere aba a OR 0.02 max ppt 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and 
Internal Shield: (3. 3: wae okt cea ne es A eee ee ee ASO ODT TA 6.3 max put 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal Shield lok: sie Gass e ebekereasa eae ee De ei Susuatexehers 1.9 max pyt 
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CLASS A; AMPLIFIER 
Maximum Ratings: 


SPEED VOL PAG Eee gees ene RM Ob any Geta ale mint ta dislarc cq ally acstecg hw 300 max volts. 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE..........0ccccccccccscsscccsees 0 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE........... 0000 cee ccevceerees 300 max volts 
SP HUsE TN CAAY CHITA Hier Petter se ets Crate ea Pe eee eas ae eee See curve page 67 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

PAORLCHV CEO IAS RACAL ta nree TUR EER. rein ek ace tM pe 0 max volts 
PROPIA LIA TIO ST Le ye Res OIE Sic se kcal ets wicheoane Sie ibleue view e000 2 max watts 
GRID-No.2 INPUT: 

Por erid-No.c-voltages up. to E50. volts oo ooo ticle oso siseisie 01m es ojspeiniee aus 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts...............0000% See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........c ccc ce ees eeceveeee 200 maz volts 

Heater positive with respect to cathode. ......... ccc cee ee cee eee eee 200amax volts 

Characteristics: 
RAS EOLAMN TY CN OLAS hai cel. ; rely Ate. oe ec sen wk UR dine Ce bese aes 88 HG 200 volts. 
COLICMIN] Ot ee eee eMac nc kc, AMMEN tescetthS «a. oie, ode Sus hited oand. ay © Connected to cathode at socket. 
GAN OO. SUSU PDUVAVOL CALE crs cane) RPM an create, Ge ares other orale o'er slice dice ePay acarsbava’ae 150 volts 
Cathode-Bias Resistor...... Pino Pe eae CT Ee ee 180 ohms 
PigtermesistancerCAPPLOks cst oo ee ete ee ae RRR PLN uO SM TE TRY 0.6 megohm 
PransCOnUduc cance mere cramer een ote telat trie me eRe ea eae rae rence carer 6200 umhos. 
Grid-No.1 Voltage (Approx.) for transconductance of 600 umhos with plate 

voltage of 150 volts and no cathode resistor ............. 000 c eee eeee —5.5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa................... —10 volts 
PIQCOR@ UPTON time eres Tie tree Sree: Cctogetan een One e a oe sitlone are Gala cee si » 9.5 ma 
Grid-No.2 Current ma 


TYPE 6DE6 
E¢=6.3 VOLTS 
GRID-N22 VOLTS =150 


PLATE MILLIAMPERES 


GRID-N2l VOLTS Ecj=-3 


a= 
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oo “PLATE poate 
G2 G| 
@Q_©) | 
of . BEAM POWER TUBE 


Glass octal type used as. output , 
tube in audio-amplifier applications. 6DG6-GT 


OS OSG x Outline 22 or 23, OUTLINES SEC- 
TION. Tube requires octal socket and 


G3 may be mounted in any position. 
IH BATEREY OLTAGH CAC/DO) bie asus + feuds sae epee sig Giehistae hk ance fran Ds esas 6.8 
PERATHR COURREN DING 0c «bmi. ctic Sess ects nae einer o nee bie ac eniecs es Bag 1.2 
DrrEcT INTERELECTRODE CAPACITANCES (Approx.): 
CETIGUIN OcLECORELA LC CLee treater eaten ee eee Boe en ee ahatite ecance ere oes ace 0.6 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3...........-. 15 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.........-5:e ence 10. 
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CLASS A; AMPLIFIER 
Maximum Ratings: 


PEATE V GUTAGH. FOR ast Sess bP SES ODP aS AP NO AMS He UAE rd ha 200 max 
GRID-N0.2 (SGREEN-GRID). VOLTAGE. «5. 55,2. scare. o »/ouersi ors 0) os ote cdonthatieheleneiere cha etate 125 max 
PEATE DISSIRATIONIE. FO 5.. Ss cc ee oh la 6 CO ae eee 10 max 
RTD Ono al NPUD Rote so 8s os) tee Aes EAP Tad chek che aes Te eae ee 1.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to'cathode. .. 2m ..ss serine eee ee ee ote et 90 max 


Heater positive with respect to cathode...............2 22sec eee eee 90 max 


Typical Operation: 


Piate:Supply7Voltaye Mewined. ponerse cores eee oueceae IRIE 110 200 
Grid=Nbd 2 SupplyzVoltage.sa 22s. 5 2 seh ase coe eee ee 110 i- 125 
Grid=Noia(Control-Grid)hVioltave. aera orien —7.5 0 
PeakoAh Grids Ghbnvioltage: 1) ppsciscuaauakic aden 7.5 8.5 
Wathode=BiadeResistor yiscus & ce Gir aoe aon tee 0 180 
Zero-Sionaisblate: Curren timmy ne oe Crimeacan rice ice ten Sas 49 46 
Maximum-SignalPlate Current................00s56s0% 50 £¢ 
Aero-signal: Grid=NO-2 Current onl anette eee ee 4 2.2 
Maximum-Signal Grid=No.2 Current................+85. 10 8.5 
Plate ‘Resistance: CA pprox iit... eno ae aioe 13000 28000 
"TTaristonductance 2) Sees 4 bs Khe CRAKE SR CREE 8000 8000 
oad Resistance Sie a. mycscase syste cee eed oy aac te ov tice oo cede 2000 4000 
opal Harmon culsascortiOnce., 54 es 4 creer aos) cl eieerr on: 10 10 
Maximum-Signal Power Output..............-0--+e000. 74,1 3.8 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-biasioperation.,.. 6 snted. te ce. sen ot Siro eae ee ee 0.1 max 
For7cathode-biasyoperationy vm oe cts hel tes CEO ain cei O55 


PLATE (Ip) MILLIAMPERE S 
GRIO-N21(I¢)) OR GRID-N22 (Ica) MILLIAMPERES 


300 400 
PLATE VOLTS 


BEAM POWER TUBE 


Glass octal type used as horizontal 
deflection amplifier in high-efficiency 
6DQ6-A deflection circuit of television receiv- 
ers. Outline 37, OUTLINES SEC- 
TION. Tube requires octal socket and 

may be mounted in any position. 


HEATER VOLTAGE.(AC/DC) Tes excel bic tate ee LE SE cea esc 
HEATER CURRENTS 650 0 0 ero eae es ere ea Pee eae Re nem ete 
DrireEcT INTERELECTRODE CAPACITANCES (Approx.): 
GridENn ol totBlatenmep acc ce errant en Lean eae eeaaae ‘ 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............. 15 
* Plate to Cathode, Heater, Grid No.2, and Grid-No.3.............-005- qT 
TRANSCONDUCTANGE Aca sche WAS oe we ice eae ae eae iene eerenne 6600 
PLATE. RESISTANCE 24 ,c:ci0" Weaken hed Weata® Bt wo coslaleaci dese peren & taste keh nee 20000 
MU-FACTOR, Grigen 0.2 to /Gridu NO Ses. 2 ac. + iste ore oie eve se eete aden eeeet Agi 


per cent 
watts 


megohm 
megohm 


* For plate volts, 250; grid-No.2-volts, 150; grid=No.1 volts, —22.5; platesma., 75;:grid-No:2 ma., 2.4. 


** For plate and grid-No.2 volts, 150; grid-No.1 volts, —-22.5. .  - 
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For operation in a 525-line, 30-frame system 
Maximum Ratings: 
POAT ENVOUTAGI As. 0024 SRT 35k OSes ee ee ee moa gd dee 
PEAK POSITIVE-PULSE PLATE VOLTAGE (Absolute Maximum)#........ 
PEAK NEGATIVE-PULSE PLATE VOLTAGE 
DG Grip-NO-2i(SeREEN-GRID)) VOLTAGH,.. 25.5 40n8 enna vs ganas atboekd ete ¢ 
DE€GRID-NO.1 (CONTROL-GRID) VOLTAGE, ......... 0.00 ccc c ee ce eee eeees 
PEAK NEGATIVE-PULSE GRID-No.1 VOLTAGE 
CATHODE CURRENT: 


Sixtus) len ele lie’ is, spiel enesemay se! 68 Sueenenel «ie ouvEerel. sb ole 


Peers; “dh ie) Sug eleie ls’ Tere ht ale) ¢) @neuel e1e) 6)\8 e168 


> 6a e) CMe fal 1m He 610 ely eC Ore @ 6). 0) 6118 6 [elles jo c's. vn 6 colle fo eer el ieiins & wie, ue leiie eo emejie)e @, a 6 


PASVCT AL Olnee 6 See. Oh ac sy ait eho 8 RAC VO Ny AEP NN te ees We ats SAM PEry aPecia y's srnayieien de 
GORD INOEa RENDAUUT cate ol eave etars oo crea repel dame Re Suey owen eM wile raat es eo oa eior snake 
EVALEGDISSTEA TION cfc scale soe A ett os ceeteGe bs Sheree ane tetera. ee aie oa ite 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect.to cathode..........5..:cceeecerccceees 

‘Heater positive with respect to cathode... .......... 20... cc cee eee 
MUU PMMPRRATURE, CAL MOttest DOllt)iaus. ose hee ste aimee ee ce ene 


Maximum Circuit Values: 
Grid=No 1 -Cirruit Resistan cess 9. tou io ncaa On oO te Oe aes 


7100 max 
6000%maxr * 


-—1375 max 
200 max 


—50 max’ - 
—300: max 


440 max 
140 max 
3 max 
15 max 


200 max 
2004 max 


(220, tease = 


1.0 max 


--miegohm 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cyclée.In a 


625-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 
5 Under no circumstances should this absolute value be exceeded. 


microseconds. 


+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


4 The de component must not exceed 100 volts. 


" AVERAGE CHARACTERISTICS 


TYPE 6DQ6-A 
E¢=6.3 VOLTS 
GRID-N22 VOLTS =150 


-PLATE (Ip).OR GRID-N22 (Ica) MILLIAMPERES 


PLATE VOLTS 


SHARP-CUTOFF PENTODE _.. 


_ Miniature type used as FM de- 
tector in television receivers. Outline 
11, OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 
and may be mounted in any position. 


HEATER "V OUTAGH (GAG/DG)) iaict cians ©. cielsla» sales ocsisiaeter ere ietece ele sisieveve ore Sieiscdete ¢ 
IMA THR CURRENTS ois ciate sla orerepfirelerg cielere! ar area ererw ate ee Stave weees 
Direct INTERELECTRODE CAPACITANCES (Approx.)* 

Grid NOeE COLE LACE 5 ee is eA CE Urol ota ere cls or rere bouyeis veka eke a 0.5 


Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
CTIA INOS 20O- PTAC, Ba heer de ous car's: Saxe ewig axa ln» ol overatrerenamereve Ita N TRI Se eee 
Grid No.1 to Grid No.3. ......... ltt Aoi eesieaaaieceseres=ites 
Grid No.3 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 


*External shield connected to cathode. 
187 


92CM-8953T 


6DT6 


volts 
ampere 


put 
wut 
upf 
put 
ut 


RCA Receiving Tube Manual 
CLASS A; AMPLIFIER 


Characteristics: 
Plate Supply Voltage. sos . entinirt es Rine ae ko Setanta ens ne taut eget se 150 ’ volta 
Grid-No.8 habecarger ey Supply Voltages. 22. ce. Mente enetancis cc cree 0 volts 
Grid-No.2 ‘(Screen-Grid) Supply Voltage... 0.0.0.0... cece cece eee eee tenes 100 volts 
Cathode-Bing IRESIStor ko ne chi ete eae eee Sue FueROM Renee ty eraser oie rutin te cade a 560 ohms 
Plate “Resistance: (APprox) eres Dosen Gees Die eee Se eee echo tree alle 0.15 megohm 
Transconductance,; Grid No.l.to Plated. 2 62 see he eae ee ees oes 800 umhos 
Transconductance, Grid No.3 to Plate... 0c. ccc cc ee te eee esate sees 515 »mhos 
Plate: Current fiance cece eh eka cn enews oul a YAM OaIEk be la apace 1.1 ma 
Grid-Noc2 Curren Gas Fries sc ve cert oes. ae oi nat Tn URE te alice elie Trice ecrisrehers Pag! ma 
Grid-No.1 Voltage noe. for plateicurrent of-10 paemas. cose oe eee -4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 wa..............-00e- —3.5 volts 
FM DETECTOR SERVICE 

Maximum Ratings: 
PLATE VOLTAGE S30 i. ican Ji Bead wale es a) Giailtenl ane 0a SO ee ae eas 800 max volts 
GRID-N0.3: VOLTAGE: 0.5 Sic are act esuh sed iy ais eaaeee aks, salen oeelce emesis Ee mete Be aap saeteNS 25 max volts 
GRID-N 0:2 SUPPLY, VOLTAGE... S504 cs ic bis akc eee te ote @ nial wit eaememe emcees : 300 max volts 
GRIDAN O27 V OUTAGE ore cicce tine oe settee ue este ratin a eRe os aaa Sc apa ROR aer ce coca See curve page 67 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Positive Dias Value Rtas ancora e Slaste ee Oe eric cae nn tere 0 max volts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 150 volts... 2.0... ee ee ee eee 1.5 max watts 


For grid-No.2 voltages between 150 and 300 volts..................6. . See curve page 67 


oe AVERAGE CHARACTERISTICS 


type 6D0T6 

E¢=6.3 VOLTS 

GRID-N23 VOLTS 20 
“N22 VOLTS £!00 


PLATE MILLIAMPERES 


PLATE VOLTS 


AVERAGE CHARACTERISTICS = 
TYPE 6DT6 


GRID-N23- VOLTS = 0 
GRIO-N22 VOLTS = [00 


GRID-N2! (Ic) OR GRID-N22_ (cp) MILLIAMPERES 


) 100 200 300 400 
PLATE VOLTS | 
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PEAK HBATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............ccccccceeccccees 200 max _ volts 
Heater positive with respect to cathode. ........ ccc cer cece cccccees is 200*® max volts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Horitixed-bias; Operation « «ci sbls cine nits @ sco + ale c.cceconvie Ghalekaverey-ersxe evens melee. 0.25 max megohm 
For cathode-bias operation... .........00ecccceee atrastorcusvil o,¢ Scesels.« che u's 0.5 max megohm 


= The dc component must not exceed 100 volts. 


G TA 
3) ELECTRON-RAY TUBE 
Glass type used to indicate visu- 
we) Sk ually by means of a fluorescent target 6E5 
‘i the effects of a change in a controlling 
A689 voltage. It is used as a convenient 
H H 


means of indicating accurate radio- 
receiver tuning. Outline 34, OUTLINES SECTION. Tube requires six-contact 
socket. Heater volts (ac/dc), 6.8; amperes, 0.3. For additional considerations, refer 
to Tuning Indication with Electron-Ray Tubes in ELECTRON TUBE APPLI- 
CATIONS SECTION. 


Maximum Ratings: TUNING INDICATOR 


PLATES UPEL Ys ViOUTAGE vicisicuc she tics are olells “otal Sele lator eee P orate ve ie toderate oeolas Olaicielevs! « 250 max voits 
SPAR GETEY OL/TA GE met ce ny fo: 5) 5 cisleuubsiorsg sions: estan io eh ea seme a) Siete omen er Buea Tatras SS. Lira os 6 S's 250 max volts 
125 min volts 
Typical Operation: 
Plate and Target Supply............c.000- Ti San CDE REO 200 260 volts 
Series Triode-Plate Resistor... 0.6... cece cece cee eee 1 1 megohm 
AEP EC CUITED UNL tee tas oe te oe ae ee le ee eae 3 4 ma 
TIOGe Lia ACULTOMt ec. 6 ot. 6 tote rete eet ete en FUR eet 0.19 0,24 ma 
Triode-Grid Voltage (Approx.): 
Horehadawanvie of Ofx aswiavaecte unde ow io see eto csuhomieietinn -6.5 -8.0 : volts 
TROTONAGOWEANLIC Of DOC sai simnaidee sis auempenneke ore ois en eiieisins sen ee - O DO escrty volts 
* For zero triode-grid voltage. { Subject to wide variations. 


TWIN POWER TRIODE 


Glass type used as class Ai amplifier in 
either push-pull or parallel circuits. Outline 42, 
OUTLINES SECTION. Heater volts (ac/dc), . ES 
6.3; amperes, 0.6. With plate volts of 250 and : 
grid volts of —27.5, characteristics for each unit | 
are: plate ma., 18; plate resistance, 3500 ohms; 
transconductance, 1700 umhos; amplification 
factor, 6. With plate-to-plate load resistance 
of 14000 ohms, output for two tubes is 1.6 watts. This is a ._DISCONTINUED type listed for ref- 
erence only. 


: oe ee PENTODE 


Glass type used in rf and if stages of radio 
receiversemploying ave. Outline44, OUTLINES 
SECTION. :Except for interelectrode capaci- 6E7 
tances, this type is identical electrically with : wee 
type 6U7-G. Heater volts (ac/dc), 6.3; amperes, 
0.3. This is a DISCONTINUED type listed 
for reference only. 


e Ne | HIGH-MU TRIODE 
(4) (5) re} Metal type 6F5 and glass-octal type 61'5- sstrs “3 
“G) ~ GT used in resistance-coupled amplifier cir- 
cuits. Outlines 4 and 21, respectively, OUT- 6F 5 


LINES SECTION. Tubes require octal socket 


and may be mounted in any position. Type 6F 5 GT 
oC Nore tad or 6F5-GT may be supplied with pin No.lomitted. ah, 


ei (8) For typical operation as a resistance-coupled 
here. =e K amplifier, refer to Chart 17, RESISTANCE- 
fia } COUPLED AMPLIFIER SECTION. For 
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heater and cathode considerations, refer to type 6AV6. Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation as class ‘Ai amplifier: plate volts, 250 (800 max); grid volts, -2; amplification’ factor, 1003 ‘plate 
resistance, 66000 ohms; transconductance, 1500 »mhos; plate ma., 0.9. These types are used principally 


for renewal purposes. 


POWER PENTODE 


Metal type 6F6 and glass-octal 
types 6F6-G and 6F6-GT are used in 
the audio output stage of ac receivers. 


6F6 
6F6-G 
6F6-GT 


put with relatively small input voltage. 


They are capable of large power out- ce 


Obitlines 6, 41, and 27, respectively, OUTLINES SECTION. Type 6F6-GT may 
be supplied ath pin No.1 omitted. Tubes require octal socket and may be mounted 
in any position. It is especially important that these tubes, like other power- 
handling tubes, be adequately ventilated. aS 6F6-G and 6F6-GT are used 


principally, for renewal DURROSeS, 


HEATER VY OLTAGE(AG/DC) 02-55 sua Beat aie < See ees eee ee 6.3 
FIBATER CURRENT oF ea ee oreo PR PRT ETO WS Sra eIe ate eo erole one eacechel ant 0.7 
ate che bear SINGLE-TUBE CLASS A; AMPLIFIER 
Maximum Ratings: 
PLATBiViOUTAGEHS get aaveeW ue legersnal< eetiahezennt aortas secskracnencse tape refeuscne sea eheseioeee eae 
GR1ID No.2. (SCREEN-GRID) VOUPAGD..15. aoa st dean ss ak EEE ae ee 
PEER P esp A TIONG oe eate Se ote ee an eae ; 
GRID-=Ni0:2: [NP Ub ree are roltcs be ae cro eee ee tle ne cane Ca lela rise ereioatins 
PEAK HEATER-CATHODE VOLTAGE: 
- “Heater negative-with respett to cathode. ...........cccceeee erate niene 

-Heater positive with respect to cathode... . 22.0... ccc cece eet e cece eae 
Typical Operation: Fixed Bias Cathode Bias 
Plate Supply Voltage............ 250. 285) = 250 285 
Grid-No.2 Supply Voltage........ 250 285 250 285 
Grid-No.1 (Control-Grid) Voltage . -16.5 —20 big digi Coo 
Cathode-Bias Resistor....°......: ~ / = FEE ATO 440 = 
Peak AF. Grid-No. I Voltage. ..:.., -" 16.5 plete a 4 ewe 16:5 20 
Zero-Signal Plate Current. =:'2.2.. 34 “2 o8ch Poa 38 
Maximum-Signal Plate Current... . “36 40 aAr Soa 38 
Zero-Signal Grid-No.2 Current.... OO i poe: ~~ 6.5 
Maximum-Signal Grid-No.2..0°, 2.0050 0 8 ees 

SC ONTONG ca. c.cpis tp ereuey ape ae CN aia 13 a 12 
Plate Resistance (Approx.). 2.2... 80000 78000 - ~ 
Transconductance............2.. 2500 2550 - ~ 
Load ‘Resistance...0. 2: esses 7000 7000 7000 7000 
Total Harmonic Distortion. ...... 8! Orta 8.5 9 

4.5 


Maximum-Signal Power Output... 3.2 — _ 4.8 3.1 


: ae ~~ PUSH-PULL CLASS A, AMPLIFIER 
Maximum Ratings: ate 


(Same as for single-tube class A, amplifier) 


Typical Operation (Values are for two tubes): Fixed Bias 
Plate:Supplys Voltage: ae 21 hedeccarse sl crete ete oeis cieinietere eerie 315 
Grid-No.2 Supply Voltage........... EOS IAS oo thee ee whe 285 
Grid-No.1 (Control-Grid) Voltage Dake ensue eenevousno. sa octaast Terese —24 
Cathode-Bias Resistor... 2...0%0 79.222 Ss Pree eee Tar EG 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .......-...-0c00- 48 
Zero-SignalsPlate Current 5 i ircedaislohet cvcterels aici, swiss. oktete » whens 7 .62 
Maximum-Signal Plate Current... . 2... 0... ccc cc ccc cceeee oT, 280 
Zero-Signal Grid-No.2 Current. .:. 2.0... ccc ec ccc cece secs #12 
Maximum-Signal Grid-No.2 Current. .........cccceeeeeeees 19.5 
Effective Load Resistance (Plate- -to-plate) ..............05. 10000 
Total Harmonic) Distortion #3 .’24..),<Slomrce sess eels otble oberon fem 
Maximum-Signal Power Output... ....... 0. ccc cece eee eee iSite a 


Cathode Bias 


315 
285 
320 
58 
62 
73 


12 
18 


” volts 
2 ampere 


om ~~ ohms 
~ umhos 


ohms 
per cent 
watts 


ohms 


~ per cent 


watts 
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MEDIUM-MU TRIODE—.. bponee 
REMOTE-CUTOFF PENTODE. ee! 


Glass type adaptable to circuit design in > 
several ways. Except for common cathode, the 
triode and pentode units are independent of 6F7 
each other. Outline 39, OUTLINES SECTION. ‘ 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation of pentode unit as class Ai amplifier: 
plate volts, 250 max; grid-No.2 volts, 100; 
grid-No.1 volts, -3; plate resistance, 0.85 meg- 
ohm; transconductance, 1100 wmhos; plate ma., 
6.5; aS Spy 2 ma., 1.5. Typical operation of triode unit as class A amplifier: plate volts, 100 maz; grid 
volts, -3; amplification factor, 8; plate resistance, 0.016 megohm; transconductance, 500 umhos; plate 
ma., 3.5. This type is used principally for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as voltage amplifier 
or phase inverter in radio equipment. Except for 
common heater each triode is independent of the © 
other. Outline 38, OUTLINES SECTION. 
Tube requires octal socket. Except for the heat- : 
er rating of 6.3 volts (ac/dc) and 0.6 ampere and &F 6 = G 
interelectrode capacitances, each triode unit is 
identical electrically with type 6J5. For typical 
operation as a resistance-coupled amplifier, refer 
to Chart 13, RESISTANCE-COUPLED AM-~ 
PLIFIER SECTION. Type 6F8-G is used 
principally for renewal purposes. 


POWER PENTODE — 


Glass octal type used in output stage of 
radio receivers where moderate power output is 
required. This type is economical because of its 
low plate-power requirements and low heater 
current. Outline 36, OUTLINES SECTION. 6G6G6-G 
Tube requires octal socket. Except for inter- 
electrode capacitances and a plate resistance of 
175000 ohms, this type is electrically identical 
with type 6AK6. Heater volts (ac/dc), 6.3; 
amperes, 0.15. This type is used principally for 
renewal purposes. 


TWIN DIODE — 
Metal type 6H6 and glass-octal 6H6 
type 6H6-GT are used as detectors, 
low-voltage rectifiers, and avec tubes. 6H6-GT 


Except for the common heater, the 

two diode units are independent of 

each other. For diode detector considerations, refer to ELECTRON TUBE AP- 
PLICATIONS SECTION. Type 6H6-GT is a DISCONTINUED type Seung! for 
reference only. 


1S: : 6H6- -GT 


FIBATER) ViGUTAGE) (AC/DC): Soc, Sata si sreciecc sarc isc acho teeta Saree eS Ce a ae te 6.3 volts 


FL BATER CURRENT iia os fabc da tehst dees atraaiaes ACTA Gi in rcs APOC sere, 2Osd ampere 
DIRECT INTERELECTRODE CAPACITANCES: f 
; 6H6 6H6-GT 
Plate No.1 to Cathode No.1.......... aha Iori we onretiete 3.0 3.0 Pren @ 
RlaterNoseston@athode: N0.2..c.ecso tt eee sec oe coe ee 3.4 4.0 pf 
PIATCRNO sl atONE LATE INO22 8 chess aeue a: 6. Palerebeestinehare. cuenta steele 0.1 max 0.1 maz ppt 


¢ With shell or external and internal shields connected to cathode. 


Maximum Ratings: RECTIFIER OR DOUBLER 


ES Seen aaa eit VOLTAGE. es ices cctals sis 55 we Stele ably po 6 oR ahs pote ae 420 maz volts 
PENAL Ee CURRENT a Cbs LAG) a ia vce costs occ ae alia eeardtayaieMe ai a aislevs ee: oes 89" Saeee 48 max. ma 
DECOUTPUIAC URRDNT (hermblate). sae mitts cic oe as cit slew o eo teeki aatte so vieie.e 8 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater ‘negative with respect to cathode...........0.. 00.2050 e ee asad nate Pee 330 max volts 
«Heater positive with respect.to Cathode, . ....ccciiwer wee gee ewes e ane ee eens -330 max volts 
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Typical Operation (As Half-Wave Rectifier)* Ff 
AC Plate Voltage (Per Plate, rms) ........... ccs eccresvecs 117. 150 volts 


Min. Total Effective Plate-Supply Impedance (Per Plate)°.... 15 40 ohms 
DC Output Current (Per Platelgs padi. 2biuteis «ah ill eegalind ee te 8 8 ma 
Typical Oietation (As Voltage Doubler): _— Half-W ave Full-Wave 

AC Plate Voltage (Per Platey rms). 2.15-35.5:5 it. es sr oe a 117, +- 117 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)°..... -80 15 ohms 
DC: Qutput? Current... 2.0 <0. Ree cea ee eee ere 8 8 ma 


* In half-wave service, the two units may be used separately or in parallel. 
© When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


INSTALLATION AND APPLICATION 


Types 6H6 and 6H6-GT require an octal socket and may be mounted in any 
position. Type 6H6-GT may be supplied with pin No.1 omitted. Outlines 1 and 23 
respectively, OUTLINES SECTION. For mo ae and cathode considerations, refer 
to type 6AV6. 


For detection, the diodes may be utilized in a full-wave circuit or in a half- 
wave circuit. In the latter case, one plate only, or the two plates in parallel, may be 
employed. For the same signal voltage, the use of the half-wave arrangement will 
provide approximately twice the. aPGaned volbare as compared with the full-wave 
arrangement. 


For automatic-volume control, the 6H6 and 6H6-GT may be used in circuits 
similar to those employed for any of the twin-diode types of tubes. The only differ- 
ence is that the 6H6 and 6H6-GT are more adaptable because each diode has its 
own separate cathode. — 


MEDIUM-MU.. TRIODE: 

6J 5 -.Metal. type 6J5 and glass-octal 

type 6J5-GT used as detectors, ampli- 

6 J 5-GT fiers, or oscillators in radio equipment. 

These types feature high transconduct- 

ance together with comparatively 

high fapiiteton factor. Outlines 3 and 25, respectively, OUTLINES SECTION. 

Tubes require octal socket and may be mounteda in any position. For heater and 

cathode considerations,. refer to type 6AV6. For typical. operation as resistance- 

coupled Pee! refer to. Chart 18, RUSISEA NOH COUPLED AMPLIFIER 
SECTION: 001: 


BC 6J5-GT 


HEATER VoLTaGE Pepe PNY ie Mr tp AMER EN Ar geo Lond Cat) Sp Ne ie ey Bete 6.3 volts 
HIBATER CURRENT 00 tins oho x ea cera ee aun lan beeen AMO nig tes se too 92 eye, Suthataes 0.3 ampere 
DirEcT INTERELECTRODE CAPACITANCES (Approx.): 6J5* 6J5-GT** 
Grid to Plates 9... $506 kes ov ee eh sO 5 Gine 6 4 sa here vlonld eves ee ae 3.8 ppt 
Grid to,GCathode nd Heaters on comical a= Waianae oer 3.4 4.2 put 
Plate to Cathodé’and Heater. 21... 6... .0.0: veces messes 3.6 5.0 pt 
* Shell connected to cathode. #* Base sleeve and external shield connected to cathode. 


Maximum Ratings: CLASS A; AMPLIFIER 


PLATB: VOLTAGE 2.5602 FEN aie boo wn 0.0 0 RU Ae eee: Mee de SELP MOEN OIE > acs Noel ta gees 300 maz volts 
GRID) VOLTAGHS Positive: BiasiValue. 3.2. waists s eee toes te CRE eee 0 max volts 
PLATE: DISSIPATION? .C\icent. 2495 Sas Re tk te teas 0 tas CREA UA ee eee 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE 
Heater negative with respect to cathode...........c. cc cc ccc ccecccnccccee 90 maz volts 
Heater positive with respect to cathode. .......... cece ce cucu e eee eeees 90 max volts 
CATHODE CURRENT OGE2 Gata noua Pabedan bine sone i axle Meets 20 max ma 
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Characteristics:: 

Bemcry MOLLALO Hey ee tA Rc Be EES SCS fies hood ics hohe BR eS 90 250 volts 
Wri V Oltage tet. eee ee eee eee eee nok niles Src tiene 0 -8 volts 
PORIDLICALION UE REUOT? Aor See Ns eee eee te le ae EONS FARE ai 20 20 

RintOUL Caimuatee TA ee aes oes BE fa lidta,. acy fhe eicustel Ser eLsie ts ere stoke 6700 7700 ohms 
MCR RSGOMOUCLETOG eign ok ocho tnclba ol SRG aistaae ae ei Bae URC ed ae 3000 ~~ 2600 wmhos 
Grid Voitage (Approx.) for plate current of 10 wa................. -7 -18 volts 
POCONO OOM es Se afb sn cinta ga eek Mb esas headband een ses 10 9 ma 
Maximum Circuit Value: 

Serie TRO cre ROR 1) Meme eae mes, Gime Ge. Ta edi. @ Myra phe 1.0 max megohm 


TYPE 6J5 
E ¢=6.3 VOLTS 


Ne 


PLATE MILLIAMPERES 


: 
j 


: 


IAN 
\\ 


— | 
PLATE VOLTS 92CM-4771T 
MEDIUM-MU TWIN TRIODE 
Miniature type used as an rf power 
amplifier and oscillator or as an af am- 6/36 


plifier. With a push-pull arrangement 
of the grids and with the plates in 
parallel, it is also used as a mixer at 


frequencies as high as 600 megacycles per second. Outline 11, OUTLINES SEC- 
TION. Tube requires miniature seven-contact socket and may be mounted in any 


position. For heater and cathode considerations, refer to type 6AQ5. 


IRIS THRE V OL TAGE! (CACLDO)EL it te oh ote tre roe chit here es 6.3 
TaloNbmois) (Chega ciara es ald 5 uc!) Sime Waepeliane Genesis ioe EMA Cite UNO en: Maar, RMSE an SER ee) os. a 0.45 
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 
GIIADOT Plater ce. bc oa ceo aC ohne. 6 Re ESS. POLIS sls eer e tes ere 1.6 
Gridgo:Cathodeiand Heater. pa tren. prrmias Fann rimate o eeaye. « ohm ee OR 2.2 
iPlate conCathodesnd Tleateranc ais emi oe ee ee Cease oe 0.4 
PUBL OL TAGE pete pecs’ s 3's ne OS ata ts Te RED es MEER E SEED O Per al 300 max 
PLATE DISSIPATION (Per Unit)......... por ey Wie 2 htt ov Vader secede LFeter's ciate ee 1.5 mux 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect. to cathode................ RUN ia bw ee ss 100 max 
Heater positive with respect to cathode........ Reed ity tote a Ae TR yh 100 max 
Characteristics (Hach Unit): eles “a 
DPIBtemViOlta Oe a em iret ee taht eho tee Peppa vag sats, odes tas cal ool akascsicey eiusi-o 1s seTe cel weeds saaliolie ete eiias bes 100. 
@Cathode-Bias. Resistors crt ees ble eioshake ac eaaees iS e weveeen er eactate oes 50+ 


volts 
‘ampere 


upl 
mul 
pp 


volts 
watts 


volts 
volts 


volts 
ohms 
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Amplification Factors. s(2, cus acute eed ar ee ee ee eee 38 

Plate Resistan Gece. si, as’ Mabe ous aie ater ies aac ae eee 7100 ohms 
LTADSCONGUCTANCE. cos. ohis cass Renae ce eee ortee acini 5300 xmhos 
Plate Current. deccive ca «toot ater fs 5 ond Chl sho iba Re ein ernie 8.5 ma 


Maximum Circuit Values (For maximum rated conditions): 
Grid-Circuit Resistance: 


Mormhxed-bias operations to. 2. ws. ee Cae CO ee ee eee Not recommended 
For cathode-bias operation....... EGRET Ps 5 ite ih er a Me oS A 0.5 max megohm 


j Value is for both units operating at the specified conditions. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Values are for both units, wnless otherwise specified. 
Maximum Ratings: 


DC PLATE VOLTAGE sp aeinera Hage area trols eee tete EOE ie elevate torrente 300. max volts 
DCiGRID VOLTAGE SS... ack ale tee Soc et eee een eee Roe -40 max volts 
DC PLATE CURRENT) (Per Unit) Ces erts clot cist vic eal cite ic ae eete re er atere 15 max ma 
DG:GRip CURRENT (Per Unit). race oa cioeites oe ices in ee eee 8 max ma 
DCePEATE INPUT (Per Unity: oot ce coe tate sere ee ERS SRaris 3 4.5 max watts 
PLATH; DISSIPATION) (Rerginit)\in aan ate eisai ei peat eee eee ote 1.5 max watts 
PERAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................sceccrcreseee 100 max volts 

Heater positive with respect to cathode. .............0ccccccccevencss 100 max volts 


Typical Operation:t 


DC@xPlate Voltages 22". & ottcem cine cuctoter me ncleteherte miele es sic eis mie roiere 150 volts 
DCGrid£Violtage? nts OF ilies tae tele oat there shorts otabera etele saute. s bate ae eer ote -10 volts 
DC@uPlate*Currentes at tie re ae ee ee ete aie eT ce ie ee 30 ma 
DELGridwGurrenti CA pproxs)eree seeds Ale otro cisieke clei er tkenet tae seein e eine ae 16 ma 
Driving: POWeErMd Approx.) ioe eet coche cies ae ete s oe a a ee Meats ec 0.35 watt 
Power: Output! pprox.) in cps hatis seen ole Vo cuore eee eas cto te oe eee ee ene 3.5 watts 


t{ At moderate frequencies in push-pull. Key-down conditions without modulation. At 250 Me, approxi- 
mately 1.0 watt can be obtained when the 6J6 is used as a push-pull oscillator with a plate voltage of 
150 volts, with maximum rated plate dissipation, and with a grid resistor of 2000 ohms common to 
both units. 


° Obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply. 


AVERAGE PLATE CHARACTERISTICS 
FO 


80 


PERES 


PLATE (Ib) OR GRID (Ic) MILLIAM 


et He 
Rte A 


i?) 100 200 300 400 
PLATE VOLTS 92CM-6403T) 


6J7 SHARP-CUTOFF PENTODE 
Metal type 6J7 and glass-octal 
6J7-G types 6J7-G and 6J7-GT are used as 


biased detectors or high-gain audio 


6J 7-GT amplifiers in‘ radio receivers. Outlines _ s: 
ss ; 4,38, and 24, respectively, OUTLINES 8¢:637-¢r 


194 


RCA Receiving Tube Manual 


SECTION. Type 6J7-GT is used principally for renewal purposes. Type 6J7-G is a 
DISCONTINUED type listed for reference only. All types require octal socket and 
may be mounted in any position. For typical operation as resistance-coupled ampli- 
fiers, refer to Charts 11 and 14, RESISTANCE-COUPLED AMPLIFIER SEC- 
TION. For heater and cathode considerations, refer to type 6AV6. 


LEHA TORAVOL LAGER CAQ/DG)i tapas. aeons cetere aac eters ciel sterile screen arakatere cine 6.3 volts 
PIMA THRACURRE NT aint cr dicte eva cttecabare sc cman eae alee are re er aneter es ree ee 0.3 ampere 
Maximum Ratings: CLASS A, AMPLIFIER (Pentode Connection) 
ICA TMV OLA QB cts ete he ete nn ite Sato e PMS a ee aed rane Wh cies Nn ee ets 300 max volts 
GRID-N0:2. (SCREEN-GRID) \VOLTAGH ci orate a deceianetie aur Cacag sole se» @ Sl evs) 3. shores See curve page 67 
GRIDSN OL cE SUPP EY WY OLTAGE Ge sercheee ote cle e eo ood alee magi te aievele oye. a8 oe 300 max volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value................ 0 max volts 
PICAD MLSS ETA TIO NIN ek Pern ee ska cen she) aie eps) oe ghoms eutysueesieie.dewes ee kas ae 6 0.75 max watt 
GRID-N 0.2 INPUT: 
Homerid=Nos. voltages up ito, LOOtVoltshasssae oerere ae ciak- oboe event. « 0.10 max watt 
For grid-No.2 voltages between 150 and 300 volts...............20006 See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ...........0.ccccc ccc ecscece 90 max volts 
Heater positive with respect to cathode. .......... ccc eee eee cece place 90 max volts 
Characteristics: 
LALGNVOLtae Onmatene rabetere UR. dcws fire adauere cies tevayaare Sadie tek ape kyet-« 100 250 volts 
GTIGHNGto (SUPDIeSSOLr-GTIG) mivaascis eco s ueis.00 44 08 oe eds ob 0 ale Connected to cathode at socket 
TTI NOT ae VACA S Oxpe tk iae bt etd ene crovicrevel ste a Ald ele ee endlevace seus aleare 100 100 volts 
Grid =NOslBV Ol ba Ze cart caer chauel aires Sacveuvure: Siehieve suehanatele/Siecepesaue cel ayer -3 -3 volts 
PAA COVRESIStATICORY We. aie cae chattels Gre hates Srela fey alts res berler or uae cite Sise 1.0 * megohm 
raves pnductanGernk. ert. & -cobalcis ois leer Gish Gee leds ane Wieesve eoelsavene 1185 1225 samhos 
Grid-No.1 Voltage (Approx.) for cathode-current cutoff ...... —7 —7 volts 
PlaterCurrentc® Same lse tad Cote e et Cr aeaee Meme adinaeaues 2 2 ma 
Grid-No-2 Current .0 eck oo care eat ere se Cee ede eas 0.5 0.5 ma 
Maxmimum Circuit Value: 
Grig-Noel-Circuit: Resistance. . a. sc Meh cae ee ciara Pe tune © wove <iehe,s eters ‘ 1.0 max megohm 
Maximum Ratings: CLASS A, AMPLIFIER (Triode Connection)° 
EATS OL TA GIUM  re aiees cB cole ENG Ra cei chersr ie Bie er auate a ae ors CLA? setatare anders ; 250 maz volts 
GRID-No.1 VOLTAGE, Positive Bias Value... ...... cee ccc cee cee teenies Se 0 max volts 
PLATE AND GRID-NO.2 DISSIPATION (TOTAL) ...... ccc cccccccececccccecee 1.75 maz watts 
Characteristics: 
PIBTeCEVOlEAG OR mer. ceeteer ee crn aie 8 ciate .< shc,aiele. shee a's sielalera'sin's 6 ble os 180 250 volts 
RGTIGSNOLETY, OLUAPO rere = ohce aucle ceevere arate te eet eTa aie eee. wie bug. eos oe -5.3 -8 volts 
Amplification sa ClOr sec acho 6 sista ca.c, aja.chaiel okevaveroloveveve acter anele sister 20 20 
Plater Resistan Cees. «626 i cle els «a1 0 aie apie Wea (erst eugia ceri e atte 11000 10500 ohms 
PPranscOnduUctanCGas fc ase tie eee oe ale Sams held Oe sae ce eels 1800 1900 wmhos 
Plates Gurren ta see vosrsn re oe er atete alate chon evecare ace wheliattads tavaite “oils Helle 5.3 6.5 ma 
Maximum Circuit Value: 
Grid-N ont-Circuit Resistance as «oc sis cic aha ait: o, are:0\ofe (ateranelursranevetegenane vs hoteheta pete 1.0 max megohm 


* Greater than 1.0 megohm. 
© Grids No.2 and No.3 connected to plate. 


TRIODE—HEPTODE CONVERTER 


Glass octal type used as a combined triode 
oscillator and heptode mixer in radio receivers. 
Outline 38, OUTLINES SECTION. Tube re- 
quires octal socket. Heater volts (ac/dc), 6.3; 6J 8-G 
amperes, 0.3. Typical operation—Heptode unit: 
plate volts, 250 (300 max) ; grids-No.2-and-No.4 
volts, 100 maz; grid-No.1 volts, -—8; plate re- 
sistance, 1.5 megohms; conversion transconduc- 
tance, 290 umhos; plate ma., 1.4; grids-No.2-and-No.4 ma., 2.8. Triode unit: plate volts, 250 max 
(applied through 20000-ohm dropping resistor); grid resistor, 50000 ohms; plate ma., 5.0. This is a 
DISCONTINUED type listed for reference only. 


195 


6K5-GT 


6K6-GT 


RCA Receiving Tube Manual 
HIGH-MU TRIODE 


Glass octal type used as voltage amplifier 
in radio equipment. Outline 24, OUTLINES 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 
as class Ai amplifier: plate volts, 250 maz; grid 
volts, -8; amplification factor, 70; plate resis- 
tance, 50000 ohms; transconductance, 1400 
pumhos; plate ma., 1.1. This is a DISCONTIN- 
UED type listed for reference only. 


POWER PENTODE 


Glass octal type used in output 
stage of radio receivers and, triode- 
connected, as a vertical deflection am- 
plifier in television receivers. It is capa- 
ble of delivering moderate power out- 


put with relatively small input voltage. Tube may be used singly or in push-pull. 
This type may be supplied with pin No.1 omitted. Tube requires octal socket and 
may be mounted in any position. Outline 23, OUTLINES SECTION. It is espe- 
cially important that this tube, like other power-handling tubes, be SO as 


ventilated. 


HEATER VOLTAGE (AC/DC). 
HATER ;CURRENT URE iol date ete cron oct Re ee A TC nae cen ay Pee er OE 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


Grid No.1 to Plate.... 


Maximum Ratings: 


PLATERV. GLYA GE o islsoee io. lode loushesenereisuee onerous ote rae Re ee arcle sac 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. .......20000cccccscscccvcccens + pe 
PLATHE-DISSIPATION | Bay cele cies, sete cree ticle etre Rte eee é 


GRID-No.2 INPUT ........ 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value. 


fife Stele. pst 00,6 (eh aise jay ie acetone ej lee e 16 6 0 € oe Se 6 6 © 0 © eee 6 @ 


Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............ a 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...........ce0e. 5 


CLASS A; AMPLIFIER 


PEAK HEATER-CATHODE VOLTAGB: 


Heater negative with respect to cathode............ OIC OO. OKO COREE 
Heater positive with respect to cathode.......... suatetaie: crataice cia eioaior eke 


* The de component must not exceed 100 volts. 


Typical Operation: 


Plate: Voltage. = semis cc se rere Scie Bio ee bba 8s 100 250 
Grid-No.2 Voltage............ Ch Re ee 100 250 
Grid-No.1 Voltage ............ SL Ea Are ee -—7 -18 
Peak AF Grid-No.1 Voltage...........esecee. fi! 18 
Zero-Signal Plate Current...... Ree AS ech Cay Seer 9 32 
Moximum-Signal Plate Current....... 5 Salbuatpoterehe 9.5 33 
Zero-Signal Grid-No.2 Current........ A Ae 1.6 5.5 
Maximum-Signal Grid-No.2 Current........... 3 
Plate Resistance (Approx.)........cceeccccees 104000 90000 
‘Transconductances oe fost. «obo a wicca sions 1500 2300 
LioadsIResistance.s 22:5 aia eteveledeis ania oie 12000 7600 
Total Harmonic Distortion.......... sate ore 11 11 
Maximum-Signal Power Output............... 0,35 3.4 
; : Fixed 
Typical Push-Pull Operation (Values are for two tubes): Bias 
Plate’ Supply Voltage ...<.stetiaces onene d Jala attejaere 8: bes 285 
Grid-No.2 Supply Voltage............... Shelia Hemeto Gels Tos ket sis 285 . 
Grid-No.1 Voltage....... Be. Sie, Sate a ss See 5 cp iedassroiiiote Wizkie co sae DO 
Cathodé-Bias Hesistor .2 "2... 2 ook oe ne aleierele Bie ieee - 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .........-+e0+. Ki 51 
Zero-Signal Plate Current . Seis Soe ee ee eee 55 
Maximum-signal Plate Curréntied, -e. 20k. Lee. cee ORs 
Zero-Signal Grid-No.2 Current........ So ey Fe St ae ty BPeLeie 8 ine D ss 
Maximum-Signal Grid-No.2 Current........ a fosheebgeltsnaiee tes teCanes 4 LT. 
Effective Load Resistance (Plate-to-plate)..........-.ec00ee 12000 
Total Harmonic Distortion. Ree! aya lave SICueES ATO) reevemeaie  fiaers ‘6 
Maximum-Signal Power Output. site Jas lelorralkerlesaretene ie aM ee errr a ere 10.5 


eee eee eeeeos 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation, ...........0ce0008 SiePetel any aussie ed HPAL hc RNC 0.1 max megohm 

For cathode-bias operation... ........c. cece eee ef aCe ich e NCIC SRO 0.5 max megohm 
Characteristics (Triode Connection)*: 
BISCO VOL BOCA fe ae Fece Sik ae ee ine ee ORE oe ML SE RES ee 250 volts 
Grid=Nouev oltages cvs \cc sae ae ee Ne ole ks TSO. ees ts Reuteee -18 volts 
Pigte COrrenG ere eReMy © wlenaieke-chs. oun spb pasted wile iO Bus eoonese ole UNS, 0s, nehae wee 37.5 2 ma. 
PL EARSCONGUCTAT CORBI ck eee ee See Renee eo A Mee kath eso POR ee 2700 pwmhos 
AgNpliTCatiOn Ee ACtOVA. OER. anhins (bie ee ae ee Ohie ho eee hiareohe UAT as a eee 6.8 
Ela reMesistance. CA DDIOX,) hye, fete auek Neate vac: Gapee a ire Shas oth cco colatel A os has eet eliueb, « 2500 ohms 
Grid Voltage (Approx.) for plate current of 0.56 ma........... ccc eee ee —48 volts 


* Grid-No.2 connected to plate. 
VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 


Maximum Ratings: For operation in a 525-line, 30-frame system 
ORECAST DAV O1RAG Tice Usb tenet ae Mite Le awe Cab eee lati eat taney ey 815 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Absolute maximum)...........5. 1200°mix volts 
PEAK NEGATIVE-PULSBE GRID-NO.1 VOLTAGH. ...... cc cece ees c reece eeees —250 max volts 
CATHODE CURRENT: 
Ca Pam get PR a bans Jude nwa non tthe aly Naa Tics bee tare: Shiehetenehehe hetorarel. ol Meats esters 75 max ma 
PENCHANT, g pac ll Sets ole Cal mann RE Sc AAA Minne SUNS aner oe te Alt AURA TTL SNERST EPR SE 25 max ma 
UATE MDISSTPAT TON pat Aine Me Ses) moh aes Ultic Monces s tetietans eo tlcieie eet eahimteret es T max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to Cathode. ..........ccccccsveccccsccce 200 max volts 
Heater positive with respect to cathode... .... cece eee ee eect eee eens 200a8max volts 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 
HOT CAL NOUS DIASTOPCLALIONe elas. < o crsiesie cierele ere eo nates Olen Sie cr seamen eens 2.2 max megohms 
* Grid No.2 connected to plate. 
+ The duration of the voltage pulse must not exceed 15 per cent of one-vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
° Under no circumstances should this absolute value be exceeded. 
& The de component must not exceed 100 volts. 


~ AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 6K6-GT 
E¢=6.3VOLTS 
GRID-N2£2 VOLTS=250 


PLATE (1},)OR GRID-N22(.¢5) MILLIAMPERES 


2 aa ” PaOLATE VOLTS” 408 2cM- 4881T1 
REMOTE-CUTOFF PENTODE 
Metal type 6K7 and glass-octal types 6K7- 6K7 
G and 6K7-GT used in rf and if stages of radio 
receivers, particularly in those employing avec. 
Outlines 4, 38, and 24, respectively, OUT- 6K7-G 


LINES SECTION. These tubes require octal : 

socket and may be mounted in any position. 6K7-GT 
For electrode voltage supplies and application, 

refer to type 6SK7. For heater and cathode 

considerations, refer to type 6A V6. Heater volts (ac/dc), 6.8; amperes, 0.3. Typical operation and 
‘maximum ratings as class Ai amplifier: plate volts 250 (800 max); grid No.3 connected to cathode at 
socket; grid-No.2 supply volts, 300 maz; grid-No.2 volts, 125; grid-No.1 volts, -3; plate resistance, 0.6 
megohm; transconductance, 1650 wmhos; plate ma., 10.5; grid-No.2 ma., 2.6; plate dissipation, 2.75 max 
watts; grid-No.2 input, 0.35 max watts. Types 6KT7 and 6K7-GT are ised principally for renewal 
purposes. Type 6K7- G is a DISCONTINUED type listed for reference only. 
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TRIODE-HEXODE CONVERTER 


_ Metal type 6K8 and glass-octal 
types 6K8-G and 6K8-GT used as 
combined triode oscillator and hexode 
mixer in radio receivers. Type 6K8, 
Outline 5, type 6K8-G, Outline 38, 


OUTLINES SECTION. Types 6K8-G and 6K8-GT are DISCONTINUED types 
listed for reference only. Tubes require octal socket and may be mounted in any 
position. For heater and cathode considerations, refer to type 6AV6. For applica- 
tion, refér to Frequency Cenversion in ELECTRON TUBE APPLICATIONS 


SECTION. 


HEATER VOLTAGE (AC/DC) 


HIBATER CURRENT Soc o/ius.8 265 ck divisions eee eee Cen eee ek LIA ee 


Maximum Ratings: 
HEXODE PLATE VOLTAGE. 


9:16 4 GANG C1 SS 88 HS 00 CO 8 O 60 6 616 OG 10 ee 0 ee 616, Nie se ele 


SCC COC OL ECBO MC eee CC HORM MHOC CCC CCC OCS 


04'S: AO <0) Je) 0 One 1 6Le ie) dels 16, 0716 OO @iw elie, 6.0116) oe 6 e167 we 6 10 0 ve 10 ahae ie w 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 


Typical Operation. 


Hexode sPlate Voltage. soci occa cpatevsieat oil vc oleate aires are eens pnt eiome tees 100 
Hexode Grids-No.2-and-No.4 Voltage... ........ cece eee e eee 100 
HexoderGrid-No7stV olta ves sr. rae SA re acila «clare ote cuclowele ene -3 
Triode Pla teiVioltage eer «<0. dusiosese clevan sis Siero eee ne merete 100 
TriodecGrid ResistOrs nace hoe cee ie eee De ee 50000 
Hexode Plate Resistance (Approx.)....... 00. c cee tees e evens 0.4 
Conversion Transconductance. 2.0... ccc ee eee cen ete 325 
Hexode Grid-No.3 Voltage (Approx.) for conversion transcon- 
ductanceiol.2 pmhose sac: Sot eee ee ot ene ee -30 
Hexode Plate Gurrent.e). bos eee ca eee eclianeme. 2.0 
Hexode Grids-No.2-and-No.4 Current...........0....cceeeee 6.2 
Triode.Plate,Currente = Hewes cats fat eo eee ee eee 3.8 
Triode Grid and Hexode Grid-No.1 Current................ 0.15 
Total Cathode Currents terre. ee ee ee 12.5 


@: B81 "9; Siyel else! "6 6) fo dileMe «qs ete Kelewe laliend 


HEXODE GRID-NO.3 (CONTROL-GRID) VOLTAGE, Positive Bias Value 
"ERIODE PUATEUVOGTAGE. Go. oon oso eiefete is erale ats.e ole wie he Silvia <nebe i omebper neuer ale mais 


6) Ore) One eee 


Sis avis) taba e169 0. 6.) 610 026-16) 8 4) d7e),0 'o 618) @):8) @ (6 fe'é) a e ele el © 166 6 ¢ 


HEXODE GRIDS-N0.2-AND-N0O.4 INPUT 
TRIODE PLATE DISSIPATION 
TOTAL CATHODE CURRENT 


eer si a 6 ue) eeceee <) a © 6110) 1di e901 oe eenete 'o lee ee 6 9) 6 


= 6, 0 16.56 © 6 le 8) ©) 4 .0Ue (a0) 6) 161-6) 10, (elas ©, Sceiie 630 Jee, @16ne 6) afte) é! ee ine lena 


0) (e (@) |) 4.0 lena © 6,6 0 0 1@ [0 6 6.4 eL6 6 exe ere «eo late 


@ Cle 6 hg ciel ele les rele be © Oke le) oid aes ane 14 


on 
wow 


300 max 
150 max 
300 max 
0 max 
125 max 
0.75 max 
0.7 max 
0.75 max 
16 max 


90 max 
90. max 


12.5 


volts 
ampere 


volts 
volts 
volts 
volts 
volts 
watt 
watt 
watt 

ma 


volts 
volts 


volts 
volts 
volts 
volts 


The transconductance of the triode section, not oscillating, of the 6K8 is approximately 3000 
pumhos when the triode plate voltage is 100 volts, and the triode grid voltage is 0 volts. 


6L5-G 


6L6 
6L6-G 


MEDIUM-MU TRIODE 


Glass octal type used as detector, amplifier, 
or oscillator in radio receivers. Outline 36, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Typical operation and character- 
istics: plate volts, 250 max; grid volts, —9; plate 
ma., 8; plate resistance, 9000 ohms; amplifica- 
tion factor, 17; transconductance, 1900 umhos; 
grid voltage for cathode-current cutoff, -20. 
This is a DISCONTINUED type listed for 
reference only, 


BEAM POWER TUBE 


Metal type 6L6 and glass-octal 
type 6L6-G are used in output stage 
of radio receivers and amplifiers, es- 
pecially those designed to have ample 
reserve of power-delivering ability. 


G 
(3) 
P 
@) 
NEA 
CLa@ 
NC K 
Ge Gj 
(4)_ (5) 


S:‘6L6 
NC:6L6-G 


These types provide high power output, sensitivity, and high efficiency. Power 
output at all levels has low third and negligible higher-order harmonics. For dis- 
cussion of beam power tube considerations, refer to ELECTRONS, ELEC- 
TRODES, AND ELECTRON TUBES SECTION. 
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PPRATRRSVOLTACE ACT DO) joys nae eae OAS Loeb ba Sack wsameee 6.3 volts 
EeePC PMN EE tag it enter Reg Oa Ee ee ee oe ee ieee 0.9 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.)*: 6L6 6L6-G 

Srieniosuite wababe. clusion oe. Soa ae ce eres hes eee 0.4 0.9 wpl 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . 10 11.5 ppt 

Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 12 9,5 put 
* Pin No.1 connected to pin No.8. 
Maximum Ratings: SINGLE-TUBE CLASS A, AMPLIFIER 
EAT REV OL LA GEM sto icy MEAMEMRC EERE) EERE 3 Th MU yc, (corn wie ie wlaSajete ela vino; anske 360 max volts 
GRID-NO.2 (SCREBN-GRID) VOLTAGE. 3. fs o8isss. scenes ce ce wen ae ae ku wnn 270 max volts 
AT MPOISSTPA TT ON eer cs ee nitie 2] oper, peat ee ter aaa ais Mera oats ices IAeoLe 19 max watts 
CTHID= NOU NP UD te a crite be eceee tar o Pee Tes Said See eh hoes 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

mileatermnerative withirespect to cathode... «.c she cece we. ts sce ooacc 180 max volts 

Heater positive with respect to cathode............... 020 cccceneeeess 180 max volts 
Typical Operation: Fixed Bias Cathode Bias 
Plavei Supply av OlLng Cree asd cis Meee nich eet ee 250 350 250 300 volts 
Grid-No-2 Supply, Voltage 221s semis cis eis wes 250 250 250 200 volts 
Grid-No.1 (Control-Grid) Voltage................. -14 -18 - - volts 
WACHOGE=FIASHRVESISUOM sie cece cara cue ota ia se ee - - 170 220 ohms 
PeaktAr Grid-Nowk. Voltages oi...) 5 is | wcce fi neu a oucletsts 14 18 1a PAGS volts 
ZeLO-sienal ae Aten UTreNnbs to. wiietetn oe hice ois econ 72 54 75 51 ma 
Maximum-Signal Plate Current ................... 79 66 78 54.5 ma 
Zero-Signal Grid-No.2 Current...................- 5 225 5.4 3 ma 
Maximum-Signal Grid-No.2 Current. .............. 7.3 7 (er 2a ma 
PIRTeAResIStanchmerre sete «een eee tee. e entels Le eee 22500 33000 - - ohms 
ALransconaductancesasn 5. noes oe ee ee ne eee 6000 5200 - -— p»mhos 
OAC PRVCSISTAN CE lies cos Ghee. eeorskeis tiean & stoke uss sien ee oes 2500 4200 2500 4500 ohms 
LOtaletlarmoniceDistortionen crs os ec oe eieicis oie 10 15 10 11 per cent 
Maximum-Signal Power Output.................-.- 6.5 10.8 6.5 6.5 watts 

SINGLE-TUBE CLASS A, AMPLIFIER (Triode Connection)t 

Maximum Ratings: 
PUA TEBVIOL LA GE ets 5 erie eget ce eters cots: cuctich si ssiopm oy sxroriael: we) ss oieiel ec a wwlovens, sitar st pus ck 275 max volts 
PLATE AND-GRID-NO.2 DISSIPATION (TOTAL)... 0... cestvccsrcncsnsevcs 19.0 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............20220e ee eeeees 180 max volts 

Heater positive with respect to cathode............ seve cece ren eeee 180 max volts 
Typical Operation: Fixed Bias Cathode Bias 
Plate Supply Voltage oc fo Sie oatiretce siete se es atesce SRN snes 250 250 volts 
CiTid=Nioe hey oltagel Mas Seow hos seater heal) Selene IO Efe iE ag. ahos —20 - volts 
Cathodes Dias ResISCONs amelie ain eIaRs cicustent ss, dls Gyel ec cisis ete e eens - 490 ohms 
Peak®At Grid-NGsle Voltage ooce ss brie celts te de Se hee chan cine 20 20 volts 
Mero-oieiial mel ate Gurrenticae ss see ce Goes a viaie Ww eiosie ee els oles 40 40 ma 
Maximum-Signal-Plate Currents 2. sok 000 34 ok ve eee c ees 44 42 ma 
Plates Resistancert mur ie cee. et elias SSE ene 1700 - ohms 
Aim plisica tl One MaAClOlswcn ic coke oe teers Wacko taste tis sicher eto ee 8 ~ 
SPrAansCOnGUCtan Comic ace cuter cece eames eile MOR ose tate eee es 4700 = umhos 
WOAGHIVeSIStan Comer. cere re atts oe ite eae nineties fone ete elerete a 5000 6000 ohms 
‘TotaleHarmoniesistortion ees. cerccn oolete vcs att merce scien 5 6 per cent 
Maximum-Signal Power Output) 6.7) s.scoceieme oat aletloe acts ess 1.4 1.3 watts 
t Grid No.2 connected to plate. 
Maximum Ratings: PUSH-PULL CLASS A, AMPLIFIER 
(Same as for single-tube class A, amplifier) 
Typical Operation (Values are for two tubes): Fixed Bias Cathode Bias 
Plate:sSupplynV oltagesscn Ss bee ws cee ouch tiple, seis 250 270 270 volts 
GTIG=NO2uSUDPIV=VOLLALE, occ. poukininis cusyspecd VS. 004s wove oe 250 270 270 volts 
Grid=NOsleVGMtaved, «wise so ee ie Sh he ua s ae se o's -16 -17.5 _ volts 
Cathode-Biasrvesistor nies 8% os bh ccie eas siete eevee. wore _ - 125 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 32 36 28.2 volts 
Zero-Signal Plate Current . se ccs w oseteess Go.c)oavale.e ster 120 134 134 ma 
Maximum-Signal Plate Current... .........ccee00088. 140 155 145 ma 
Zero-Signal Grid-No.2 Current.............-.2+005 10 11 11 ma 
Maximum-Signal Grid-No.2 Current, ............. 16 VE 17 ma 
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Pilate Resistance (Per tube)ie ae sic dae a ee eee 24500 23500 - ohms 
Transconductance,(Per tube). <7..2 cin). a= sie e sietetetels 10 5500 5700 - »mhos 
Effective Load Resistance (Plate-to-plate).......... 5000 5000 5000 ohms 
Total Harmonic Distortion |... chien titi fe ieaabieie oe 2 2 2 per cent 
Maximum-Signal Power Output................25- 14.5 Lino 18.5 watts 
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 

(Same as for single-tube class A; amplifier) 

Typical Operation (Values are for two tubes): | Fixed Bias Cathode Bias 

Plate- Supply Votbave as. stein esis € ose simi s) 0 ag aes 360 360 360 volts 
Gitd=-No-Z Supplyv ollage sine ne vo ee sais tel cleredene aireet 270 270 270 volts 
Grid=N o-L Woltagedie oniee tere jc Rinid > eee ctor his -22.5  -22.5 = volts 
Cathode-BiasuResistor ois. ssa eue cuca «sel el nar evoke tears = = 250 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.......... 45 A5 40.6 volts 
Zero-Sivnal Plate: Currentaras . +s cee ie eiemeie sclera 88 88 88 ma 
Maximtim-signal, Plate Current... tec crt ee ieiaial ee oe 132 140 100 “ma 
Zero-signal: Grid=N@-2) Currentdemaas ee eee cine 5 5 3, ma 
Maximum-Signal Grid-No.2 Current............0.6+ 15 11 17 ma 
Effective Load Resistance (Plate-to-plate) .......... 6600 8800 9000 ohms 
Total’ Harmonie Distortion... sonriete en viatelets sw etee 2 i 4 per cent 
Maximum-Signal Power Output. ............-.000e 26.5 18 24.5 watts 
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 

(Same as for single-tube class A, amplifier) 

Typical Operation (Values are for two tubes): Fixed Bias 

Plate: Voltage reese, co nat eke ciecc ro maeotetons tekarereter State he Tous its toreie mifehs as halie 860 360 volts 
Grid=No:2- Vol tace airs tee teas eee errata lente ters ce wobedoteis eae tie nlate eae 225) 270 volts 
(rid= Novis Voltage ran Ms wie. eerie te ened rule clone cholate ean plewirinte Sear -18 -22.5 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ........ cc cece e eee eee eee 52 72 volts 
ZLero-pignal' Plate: Current ae, - wien vile ei siaiana te oy Ste teva sslietdovatar ay Nene altuspaieterons 78 88 ma 
Maximum=oicnal Plate Currentay sicickltomisne «cities siete sine ere eaten cree erate LAZO ma 
Zero-signal Grid-NO- ce OUTrenG ors sien tee dee nual einiae eeibieisin iets see eten eine 3.5 5 ma 
Maxiinum-Sionab Grid-No.2 Current... fo. ack lees base Baer aeee 1% 16 ma 
Effective Load Resistance (Plate-to-plate) ........... a eee RE 6000 3800 ohms 
Totabbarmonie Distortion aeicn:-ccneccpuatereic ie cinielsle iio. a etecikte wanttne steseile 2 2 per cent 
Maximum-Signal Power Output.............. savecgiet disterenela cheoeter ae aXe 31 47 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Por fixed-pias Operation. cue stats cairo erie sO etee oe ciclo 


0.1 max megohm 
For cathode-bias-opera tion 47.425 5. Sore ce oie aetna lels Sone tone eine 0.5 ma 


“% megohm 


INSTALLATION AND APPLICATION 


Types 6L6 and 6L6-G require an octal socket and may be mounted in any 
position. Outlines 7 and 51, respectively, OUTLINES SECTION. It is especiaily 
important that these tubes, like other power-handling tubes, be adequately ven- 
tilated. 

The heater is designed to operate at 6.3 volts. The transformer supplying this 
voltage should be designed to operate the heater at this recommended value for 
full-load operating conditions at average line voltage. Under the maximum grid- 
No.2- and plate-dissipation conditions, the heater voltage should never fluctuate 
so that it exceeds 7.0 volts. For cathode connection, refer to type 6AQ5. 

In all services, precautions should be taken to insure that the dissipation 
rating is not exceeded with expected line-voltage variations, especially in the cases 
of fixed-bias operation. When the push-pull connection is used, fixed-bias values 
up to 10 per cent of each typical grid-No.2 voltage can be used without increasing 
distortion. . 

As class A, power amplifiers, the 6L6 and 6L6-G may be operated as shown 
in the tabulated data. The values cover cathode- and fixed-bias operation for both 
types where used as beam power tubes as well as where they are connected as 
triodes and have been determined on the basis that no grid current flows during 
any part of the input-signal swing. The second harmonics can easily be eliminated 
by the use of push-pull circuits. In single-tube amplifiers with resistance-coupled 
input, the second harmonics can be minimized by generating out-of-phase second 
harmonics in the pre-amplifier. 

As push-pull class AB, power amplifiers, the 6L6 and 6L6-G may be oper- 
ated as shown in the tabulated data. The values shown cover. cathode- and fixed- 
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bias operation and have been determined on the basis that no grid current flows 
during any part of the input-signal swing. 

As push-pull class AB, power amplifiers, the 6L6 and the 6L6-G may be 
operated as shown in the tabulated data. The values cover operation with fixed 
bias and have been determined on the basis that some grid current flows during 
the most positive swing of the input signal. 

Refer to CIRCUIT SECTION for circuits employing the 6L6 or 6L6-G, and 
to the ELECTRON TUBE APPLICATIONS SECTION for discussion of in- 


verse-feedback arrangements. 
: AVERAGE dh eee yy Oia ae 
AS VARI 
. 400 —— 
: TYPE 6L6 
Ef =6.3 VOLTS 
GRID-N2 2 VOLTS = 250 


at -Ne& 


LOAD LINE CORRECTED TO COMPENSATE 
FOR EFFECTS OF pb bra ina 
WITH LARGE SIGNA 


w 


th 


| VOLTS ae O 


PLATE(Ip) OR GRIDN22(Ic 5) MILLIAMPERES 


400 
PLATE VOLTS 92CM~-458ITI 


PENTAGRID MIXER | 


Metal type 6L7 and glass-octal 6L7 
type 6L7-G are used as mixers in 
superheterodyne circuits having a sep- 6L7-G 


arate oscillator stage as well as in 

other applications where dual control 

is desirable in a single stage. The two separate control grids are shielded from each 
other and the coupling effects between oscillator and signal circuits are very small. 
For additional information, refer to Frequency Conversion, ELECTRON TUBE 
APPLICATIONS SECTION. Outlines 4 and 388, respectively, OUTLINES SEC- 
TION. Heater volts (ac/dc), 6.8; amperes, 0.8. Maximum ratings as mixer: plate 
volts, 300; grids-No.2-and-No.4 volts, 150; plate dissipation, 1.0 watt; grids-No.2- 
and-No.4 input, 1.5 watts. Typical operation as mixer (values recommended for 
all-wave receivers): plate volts, 250; grids-No.2-and-No.4 volts, 150; grid-No.1 
(signal-grid) volts, -6 min; grid-No.3 (oscillator-grid) volts, -15; peak oscillator 
volts applied to grid-No.3, 18 min; plate ma, 3.3; grids-No.2-and-No.4 ma, 9.2; 
plate resistance, greater than 1 megohm; conversion transconductance, 350 wmhos; 
grid-No.1 volts for 5 umhos conversion transconductance, —45. The de resistance 
in the grid-No.3 circuit should be limited to 50000 ohms. Type 6L7-G is a DIS- 
CONTINUED type listed for reference only. 


DIRECT-COUPLED POWER TRIODE 


Glass octal type used as class Ai power am- 
plifier. Outline 41, OUTLINES SECTION. 
Heater volts (ac/dc), 6.3; amperes, 0.8. For 6N6-G 
electrical characteristics, refer to type 6B5. 
Type. 6N6-G is a DISCONTINUED: type 
listed for reference only. 
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HIGH-MU TWIN POWER TRIODE ‘Oo 


PT2(3) fs NS (6) PTs 
6N7 otal ony zal Bepsepreal 
type - used in output stage o 
6N7-GT zadio receivers as class B power ampli- —* YYW ai 

fier or with units in parallel as a class He ) 

A; amplifier to drivea6N7 or 6N7-GT —nci6n7-cr 
as a class B amplifier. Outlines 6 and 23, respectively, OUTLINES SECTION. : 
Tubes require octal socket and may be mounted in any position. For typical oper- 
ation as a resistance-coupled amplifier, refer to Chart 6, RESISTANCE-COUPLED 
AMPLIFIERSECTION. For class B amplifier considerations, refer to KLECTRON 
TUBE APPLICATIONS SECTION. Type 6N7 is used principally for renewal 
purposes. 


HEATER W OLTAGE (AC/DC) FOr eee ee ee bee Ee EY cle ite: BAG Se Os, volts 
HATER CURRENT. 30000 0 Pots wianing © bums chatime scene one-one ain ote clen wee eee 0.8 ampere 
CLASS B POWER AMPLIFIER 

Maximum Ratings (Each Unit): 
PLATS VOULTAGB Cs 5 asst oie ao ig cide ord oes Oe eR OS cla RIE bra tices) shes) acre eae 300 max volts 
PRAK PUATH CURRENT acd ch retard ite cik chet eae ode one ee nln cane 125 max ma 
AVERAGE PLATE DISSIPATION: 04. 05% ba = oc 4 sis-o « dee ete atirepewis aunt lt ode igie > a'e eas 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............-2cccccccccccccvcccs 90 max volts 

Heater positiveswith: respect to cathodes. «a1: os > ce cre orate severe ole ciclo. wistole 90 max volts 
Typical Operation (Both Units): 
Plate-Sup phy, Im ped aniee ag nccusoitus esas, das aceuhe gt cine cokes ak eet ete 0 1000 ohms 
Effective Grid-Circuit Impedance............-..- Ul eateett ee cere 0 516** ohms 
Plate Vottigere eee ere ee ee eRe 300 300 volts 
Grid: V oltage sete eeaetnltrinsesmuSiacaksctier cs decte ilies ooh ee te ceiache é 0 0 volts 
Peak AF Grid-t0-Grid Voltage i, sco a'ss elete tte yevesstolwceve oils acninsese & ohuiousne 58 82 volts 
Aero-Signal- DC °PlaterCurrent. oe lee ee ee ee 35 35 ma 
Maximum-Signal. DC Plate Current. ........0..c0cecscceccccvee 70 70 ma 
Peak Grid Currenti¢bacheUnit)**:.00.0 eee ee ieee 20 22 ma 
Effective Load Resistance (Plate to plate)..................000- - 8000 8000 ohms 
‘TotalgHarmoniepDishortionticn coca kc as oe ne ee ae 4 8. per cent 
Maximum-SignaliPower Output. 4... ee ee ee Less 10 10 watts 


** At 400 cycles per second for class B stage in which the effective resistance per grid circuit is 500 
ohms, and the leakage reactance of the coupling transformer is 50 millihenries. The driver stage should 
be capable of supplying the grids of the class B stage with the specified values at low distortion. 


CLASS A, AMPLIFIER 
Both grids connected together at socket; likewise, both plates 
Maximum Ratings: 


PEATHN OLTAGE LINAS. es hte Ele coche Ok Gea abt ate PRO ane Cree ei nc scan Cone eee 300 max volts 
PLATE. DISSIPATION (Per.plate) jer.) 2 erie cioee doers ieee ee ee eee 1.0 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 00. cee cee eee eee es 90 max volts 
Heater positive with respect’ to.cathoder 3), .1..0,. oie cleo ste some Gries vee 90 max volts 


Typical Operation: 


Plate Voltage. sony [G45 pias Seen renee aa Ge as Fees ORR 250 300 volts 
Grid! Voltages desig iy iis et ee at Ae ee ees —5 —-6 volts 
Amplification; Pactorst.e.. 5; eit bea a ian tutus eo cen eae 35 35 

Plate: Resistances:. 362.76. eae en ee ee eae Ps Bane 11300 11000 ohms 
Peansconductance | 47. Sikhs d ere the Pee ieee eS en ee 3100 3200 st 


Plate: Curren tise cron ds tua ite ae eee Le ee ee ie 6 

Plate Load— Depends largely on the design factors of the class B amplifier. In general, the load will b be 
between 20000 and 40000 ohms. 

Power Output— Under maximum voltage conditions, upwards of 400 milliwatts can be obtained. 


MEDIUM-MU TRIODE 


G 
Glass octal type used as detector, ampli- (5) 
fier, or oscillator in radio receivers. Outline 23, Pp 
OUTLINES SECTION. This type may be sup- (3) 
6P 5 GT plied with pin No.1 omitted. Tube requires 
= octal socket. Heater volts (ac/dc), 6.3; amperes, @) (7) 
0.3. Except for interelectrode capacitances, this sa Se H 


type is identical electrically with type 76. Type (1) (8) 
6P5-GT is a DISCONTINUED pe listed for NC K 
reference only. 
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TRIODE—PENTODE 


Glass octal type used as an amplifier. Out- 
line 38, OUTLINES: SECTION. Heater volts 


electrode capacitances, this type is identical 
electrically with type 6F7. Type 6P7-G is a 
DISCONTINUED type listed for reference 
only. 


Phe Pp) TWIN DIODE—HIGH-MU TRIODE 
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(ac/dc), 6.38; amperes, 0.3. Except for inter- 6P7 G 


Metal type 6Q7 and glass-octal types 6Q7- ’ 7 
PT G and 6Q7-GT used as combined detector, am- 6Q 
(3) plifier, and ave tubes in radio receivers. Out- 
lines 4, 38, and 24, respectively, OUTLINES 6Q7-G 
n@) H SECTION. Types 6Q7 and 6Q7-GT are used 


S$:6Q7 
NC:6Q7-G K only. Tubes require octal socket and may be 


ah tate mounted in any position. Heater volts (ac/dc), 


principally for renewal purposes. Type 6Q7-G is 6Q7 -GT 
a DISCONTINUED type listed for reference 


6.3; amperes, 0.3. For heater and cathode considerations, refer to type 6A V6. These types are similar 


efectrically i in most respects to types 6SQ7 and 6AT6. Maximum ratings and typical 


operation of the 


triode unit as a class A: amplifier are the same as those for type 6AT6 except that with a plate voltage 
of 100 volts, the transconductance is 1200 umhos and the plate resistance 58000 ohms. The triode unit is 
recommended for use only in resistance-coupled circuits; refer to Chart 7, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For triode-unit, grid-bias considerations and diode curves, refer to type 6AV6. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Metal type 6R7 and glass-octal types 
6R7-G and. 6R7-GT used as combined detector, 
amplifier, and ave tubes. Outlines 4, 38, and 21, 


6R7-GT*may be supplied with pin No.1 omit- 
maximum ratings, these types are identical 


6R7-GT electrically’ with type 6BF6 except for capaci- 
tances. Maximum ratings of triode unit as class 


6R7 


respectively, OUTLINES SECTION. Type 6R7-G 
ted. Tubes-require octal sockets. Within their 6R7-GT 


Ai amplifier: plate volts, 250 maz; plate dissipation, 2.5 max watts. For typical operation as a resistance- 
coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION. Types 
6R7-G and 6R7-GT are DISCONTINUED types listed for reference only. Type 6R7 is used principally 


for renewal purposes. 


MEDIUM-MU TRIODE 


Miniature types having high per- 
veance used as vertical deflection am- 


6S4-A has a controlled heater warm-up 
time for use in television receivers em- 


plifiers in television receivers. Type 6$4- A 


ploying series-connected heater strings. Outline 14, OUTLINES SECTION. Tubes 


require miniature nine-contact socket and may be mounted in any 


position. For 


heater and cathode considerations, refer to type 6AQ5. Type 6S4 is used principally 


for renewal purposes. 


HEATERS VOLTAGE (AC/DC) else rekiin eae INT. SASS SOULE AG. 6.3 
LIRATEREC URRINT oe. «04 Spire cee Cheek cOeanin wid te festivus: :. 0.6 
1 


volts 
ampere 
seconds 


* For definition of heater warm-up time and method for determining it, see type 6CG7. 


Characteristics: CLASS A, AMPLIFIER 
PitbesWOliage mete. Dae Ue.k aero ta a wd. Reed, tebon dot oo dskes omit Gate ls 250 
Grid Voltage) 20 o. 8 oe eds IE re RR one Sf ee ee ar ae eae -8 


TDC RRNA AOLOP Sy Spirit Buc hedid tS oa kik clelecs cis duis eos da g hiF ad PVE R Lh 16 


volts 
volts 


VERTICAL DEFLECTION AMPLIFIER 


Maximum Ratings: For operation in a §25-line, 30-frame system 


DGYSPLATH VOLTAGE Gee oe he Ficlets oe Dee OR aces «et eh ne 
PHAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute maximum)........... 
PRAK NEGATIVE-PULSH' (GRID"V OLTAGE,. + ew. eee ction eerste ees 


CATHODE CURRENT: 


PA WOLA POs sist mntaae ais isco a calretinin Rope ogo istic eke aoa Bewlics ecole a he keyed ae 
PLATH: DISSIPATION ..1 98. cee Sat Feo aye baa bis censtatenisy tke Piensa RY ke onee 


PEAK HBATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode. ...........ccccvvccscscees 
Heater positive with respect to cathode........... SO ee ee 


Maximum Circuit Values: 
Grid-Circuit Resistance: 


Forrcathode-biassoperation 4. ec cece eee <ie, Oe. REE ee ee 
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Plate: Resistance (Approx.)< coe 6 Foe cee ena «, TERRE re en as 
"TTANSCONGUCTANCE ie -sitsake suite ck cists Sue gie atrone Sine Dusuelevel is aie eheiarecare Uo Oost 
Plate Current’. 5 Soe. ERE ae Cet ot le torieraie wee ss a te! 
Plate Current for grid voltage of —15 volts®. V..)..ea- koe cele) eee ales a 
Grid Voltage (Approx.) for plate current of 50 wa...............65- eee 


foe tOOUG ohms 
~2~ "4600 umhos 
ai 26 ma 
Preis 4.5 ma 
Pye —23 volts 
ase 500 max volts 
re , COOMA y volts 
... —250 max volts 
ae, 105 max ma 
nee 30 max ma 
are 7.5 max watts 
Sus 200 max volts 

we 200amax volts 


tt. ; 2.2 max  megohms 


+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


° Under no circumstances should this absolute value be exceeded. 
a The dec component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
TYPE 6S4 


100 
ae Ep =6.3 iia 


60 


Yaad Pest ely | 


PLATE MILLIAMPERES 


Pe BY she/lia 
RACES Ay 


PLATE VOLTS 


REMOTE-CUTOFF PENTODE 


Metal type 6S7 and glass-octal type 6S7-G 

used in rf and if stages of automobile receivers 

6S7 employing ave. Outlines 5 and 38, respectively, 
OUTLINES SECTION. Type 687 is used 

6S7-G principally for renewal purposes. Type 6S7-G is 
a DISCONTINUED type listed for reference 

only. Tubes require octal socket and may be 

mounted in any position. Heater volts, 6.3; am- 

peres, 0.15. Typical operation and maximum 


Aye 
ACY gta oe 


+6, K:6S7 
NC:687-G K,IS:6S7-G 


ratings as Class Ai amplifier: plate volts, 250 (800 maz); grid-No.2 volts, see curve page 67; grid-No.2 
supply volts, 300 maz; grid-No.1 volts, -3 (0 min); grid No.3 connected to cathode at socket; plate ma., 
8.5; grid-No.2 ma., 2; plate resistance, 1.0 megohm; transconductance, 1750 nzmhos; grid-No.1 volts for 
transconductance of 10 wmhos, —38; plate dissipation, 2.25 max watts; grid-No.2 input: for grid-No.2 
voltages up to 150 volts, 0.25 max watt; for grid-No.2 voltages between 150 and 300 volts, see curve 
page 67. For typical operation as a resistance-coupled amplifier, refer to Chart 15, RESISTANCE- 


COUPLED AMPLIFIER SECTION. 
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TRIPLE DIODE—HIGH-MU TRIODE 


Glass octal type used as audio amplifier, 
AM detector, and FM detector in AM/FM re- 


tion, and diode units No.1 and No.3 are used 
for FM detection. The grid of the high-mu tri- 
ode is brought out to a top cap. Outline 28, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. For 


ceivers. Diode unit No.2 is used for AM detec- 6 S8 
as 


GT 


heater and cathode considerations, refer to type 6AV6. For typical operation of triode unit as a resist- 
ance-coupled amplifier, refer to Chart 4, RESISTANCE-COUPLED AMPLIFIER SECTION. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings of triode unit as class A: amplifier: plate volts, 300 
max; plate dissipation, 0.5 max watts; peak heater-cathode volts, 90 max. Maximum plate ma. for diode 
units, 1.0 max (each unit). For diode operation curves, refer to type 6AV6. Type 6S8-GT is used 


principally for renewal purposes. 


Characteristics: TRIODE UNIT AS CLASS A, AMPLIFIER 


PIRCEYV OLLAGC. thas. sess fk ated se westate sis 50 100 250 volts 
RPP Vv OLGA O oy eso koe a hes so cktaln ck weet bee - -1 -2 volts 
GELIGUIRGSISGOR cet Micke ees Pais ok oie Paes é 10 0 0 megohms 
Amplification Factor........ bt entase tesa tarts Si oanied 85 100. 100 phytiode 
Plate Resistance........ ai Cuepoulns oueworobs peters is tebe 285000 110000 91000 ohms 
Mi PANEEONGUCTANCE ir) o.10 01 6's 5 Freie I thee 8 300 .900.:. 1100 piohos 
Eel CO ORE LONG ia aks o, sis) e a. (oiniae.busb iacut? oab we'e 0.07 0.4. ee i Oe D ma 
PENTAGRID CONVERTER 
. Metal type 6SA7 and glass-octal ... 
type 6SA7-GT used as converters in : 6 S A7 Das 
superheterodyne circuits. They are 


similar in performance to type 6BE6. 
For general discussion of ‘pentagrid 
types, see Frequency Conversion in — 
ELECTRON TUBE APPLICA- 


6SA7-GT is used principally for re- 
newal purposes. 


HEATER VOLTAGE (AC/DC)... 6.3 ..._ volts 
HEATER CURREND,......... 0.3 ampere 
DiRECT INTERELECTRODE CAPACITANCES: 6SA7 6SA7-GT 
Grid No.3 to All Other Electrodes (RF Input).............. Qe be. 9. 5** 
Plate to All Other Electrodes (Mixer Output)............... 9. 5* 9, 5** 
Grid No.1 to All Other Electrodes (Ose. Input)............. {hu Be 
Grid NiossutOUelatelee rn tit aaah sled on that omen SR cbean 0.25 max* 0.5 max** 
GridtNio:Sito: GriduNiowl cits sees acre ebro « Bin c suede char os husndls peerwenes 0.15.max* 0.4 max** 
relat: Mie fe PS 2 See Pera Sears Oe ae Oe eS a 0.06 max* 0.2 max** 
Grid No.1 to Shell, Grid No.5, and All Other 
Mlectrodes'except Cathodes avis ck sites Gekece eva ces 4.4 “ 
Grid No.1 to All Other Electrodes except Cathode 
BV GUNG TIC UNO OM: 5 AE Kacisee cEeae Re see reste ode ono naming - 6 
GriGeNO DELO BLOOM OR mesa lige ic rie wis ond) bistis eid. e o) Se acw elee er 2.6 - 
Grid No.1 to Cathode and Grid No.5. ...........cc0cceeeee -— 3 
Cathode to Shell, Grid No.5, and All Other 
Electrodes except Grid No.1. ........... cece renee hivarere 5 ir 
Cathode and Grid No.5 to All Other Electrodes 
ECOG CIPEL INUGES 5 oioa 9 ok Lealy v OURO? A RENIET ceric dt vee ny - 14 


* With shell connected to cathode. ** With external shield connected to cathode. 


PLATE VOLTAGE........ EWI cin ge he fore) 5, oats ctateneE ee eat ene esa teleieies ys AA OADOR 800 max 
CRIDS-N O.2-AND-N.O.4 “VOLTAGH, «ce ccecdeceeseeuceese veces es aan 100 max 
Grips-N0.2-AND-N0.4 SUPPLY VOLTAGE. ......... cc eeeecvvene rote cate 2 800 max 


TIONS SECTION. Both tubes have ) 
excellent frequency stability. Type 6SA7 Lif GT 


pul 
put 
put 
up 
mut 
aut 


pul 
ppt 
uu 
ue 
uul 


wut 


volts 
volts 
volts 
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GRID-N0.3 VOLTAGE: 


Negative: bias values. 2 oc cts.c es suoke heroic’ oe viattiniel ate eeeaeheccreye cner a eiore, operant —50 max volts 

Positive. DIass Value cn: jy. accuse teios 2 here sicks tees ohana Meccan Eheim etree 0 max volts 
PEATE DISSIPATION Shes vette otaeeisne te ants alcuee Sareisiakaloternceeres ercenmerte cane ae 1.0 max watt 
GRIDS-N0:2=A'ND-N 0-4) INPUT 28cr. Stee oe Cee en cee Dae e he oa eeie cle wae ei 1.0 max watt 
TOPAT GATHODE CURRENT a iiin se fe oo Meera ele ree tetete teats Siena erate Siete els 14 max ma 
PRAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathodes. ......0. 0.0 cece cece eee eee 90 max volts 

Heater positive with respect to cathode. ...... 2.0... ccc ccc cc eee eee 90 max voits 
Typical Operation: Self-Excitationt Separate Excitation 
Plate: Voltage sy: 605; iae oe) Sosa Be ee, Seam eles, bach tice 100 250 100 250 volts 
Grids-No.2-and-No.4 Voltage... 0.2.0.2... cece 100 100 100 100 volts 
Grid-No.3 (Control-Grid) Voltage.............. 0 0 —2 —2 volts 
Grid-=N@ EL RESIStOr acco). tea Weis ueean Miers ere arene esas 20000 20000 20000 20000 ohms 
Plate Resistance (Approx.)............e0ccecce 0.5 1.0 0.5 1.0 megohm 
Conversion Transconductance...............00% A25 450 425 450 umhos 


Grid-No.3 Voltage (Approx.) 


for transeonductance of 10 umhos........... —25 —25 —25 —25 volts 
Grid-No.8 Voltage (Approx.) for 

conversion transconductance of 100 uwmhos.... ~9 ae) -9 -9 volts 
Plate:Gurrent ee Oe ee eee a eee 3.3 3.5 3.3 3.5 ma 
Grids-No.2-and-No.4 Current.............0000. 8.5 8.5 8.5 8.5 ma 
Grid=Nonl (Current sans oe Meus eis sere ice elevate cue snare 0.5 ORS Ono 0.5 ma 
‘TotaliCathode Current. noe. e ek eee ees a2 s WA oss Ue 12.5 ma 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 4500 wmhos under the following conditions: grids No.1, No. 3, and shell 
at 0 volts; grids N'o.2 and No.4 and plate at 100 volts. 


+ Characteristics are approximate only and are shown for a Hartley circuit with a feedback of approxi- 
mately 2 volts peak in the cathode circuit. 


INSTALLATION AND APPLICATION 


Types 6SA7 and 6SA7-GT require octal socket and may be mounted in any 
position. Outlines 3 and 23, respectively, OUTLINES SECTION. For heater and 
cathode considerations, refer to type 6AV6. 


Because of the special structural arrangement of the 6SA7 and 6SA7-GT, a 
change in signal-grid voltage produces little change in cathode current. Conse- 
quently, an rf voltage on the signal grid produces little modulation of the electron 
current flowing in the cathode circuit. This feature is important because it is 
desirable that the impedance in the cathode circuit should produce little degen- 
eration or regeneration of the signal-frequency input and intermediate-frequency 
output. Another important feature is that, because signal-grid voltage has little 
effect on the space charge near the cathode, changes in avec bias produce little 
change in oscillator transconductance and in the input capacitance of the No.1 
grid. There is, therefore, little detuning of the oscillator by avc bias. 


A typical self-excited oscillator circuit for use with the 6SA7 will be similar to 
that'for the 6BE6 in the CIRCUIT SECTION. For operation in frequency bands 
lower than approximately 6 megacycles per second, the circuit should generally be 
adjusted to provide, with recommended values of plate and grids-No.2-and-No.4 
‘voltage, a cathode voltage of approximately 2 volts peak, and a grid-No.1 current 
of 0.5 milliampere through a grid resister of 20000 ohms. In the low- and medium- 
frequency bands, the recommended oscillator conditions can be readily met. How- 
ever, in the band covering frequencies higher than approximately 6 megacyles per 
second, the tank-circuit impedance is generally so low that it is not easy to obtain 
these oscillator conditions. For optimum performance in this band, it is generally 
best to adjust the oscillator circuit for maximum conversion gain at the low- 
frequency end of the band. Maximum conversion gain at this end of the band is 
usually obtained by adjustment of the oscillator circuit to give a cathode voltage 
of approximately 2 volts peak and a grid-No.1 current of 0.20 to 0. 25 milliampere, 
with a grid resistor of 20000 ohms. 


In the 6SA7 and 6SA7-GT operation characteristics curves with self-excitation, 
Ex 1 is the voltage across the oscillator-coil section between cathode and ground; Eg 
is the oscillator voltage between cathode and grid. 
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OPERATION. CHARACTERISTICS 
WITH SELF-EXCITATION 


OPERATION CHARACTERISTICS TYPE 6SA7 

nm WITH SEPARATE OSCILLATOR EXCITATION £.=6:3:VOLTS SLANE VOLTST O50 
oO i : GRIDS-Ne2 & N24 VOLTS =100 
= TYPE 6SA7 pe GRID-N23 (CONTROL-GRID) VOLTS =—t 
3 Sea aah od GRID-N2l_ RESISTOR-OHMS = 20000 

Se = °, -_- 
= GRIDS-Ne2 & N24 VOLTS =100 = Gigi apr x (00 
= GRID-Ne 3 (CONTROL- GRID) VOLTS==2 x PACs REE eal 
2 GRID-Net RESISTOR-OHMS = 20000 (5) £,=0,8 VOLTS RMS 
, GRID-Ne! CURRENT VARIED BY 
2° ADJUSTMENT OF OSCILLATOR VOLTAGE = 
ee RECOMMENDED MINIMUM a 
w 16 VALUE OF [c1 eS 
Fa 
hashes z 
e a < 
me o 
600 Z12 > 
z = ra) 
ce) ™ a 
vu — 
w” =z aed 
va v) 
<q400wW 8 Ze 
a a ms 
Lon = ha 
Zz t 
° < S : 
200" 4 7) Sich 
it 
us - a 
: eae 

> 

Zz Zz 
8 8 fed iy 

ie) 0.4 0.8 1.2 re) 0.5: 1.0 1. 

GRID-N2!t MILLIAMPERES (Icy) GRID-N¢! MILLIAMPERES (Ic) 

92CM-4990T} 92CM-4993T 


PENTAGRID CONVERTER 


Metal type used as converter in super- 
heterodyne circuits. Because of its high conver- 
sion and oscillator transconductance, it is espe- 6 SB7 Yy 
cially useful in FM converter service in the 100- Lom 
megacycle region. The 6SB7-Y has a micanol 
-base which minimizes drift in oscillator fre- 
quency during warm-up period. For general dis- 

cussion of pentagrid types, see Frequency Con- 

version in ELECTRON TUBE APPLICATIONS SECTION. Outline 3, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. For heater and cathode considerations, refer 
to type 6A V6. Heater volts (ac/dc), 6.3; amperes, 0.8. Maximum ratings: plate volts, 300 maz; grids- 
No.2-and-No.4 volts, 100 maz; grids-No.2-and-No.4 supply volts, 300 maz; plate dissipation, 2.0 max 
watts; grids-No.2-and-No.4 input, 1.5 max watts; total cathode ma., 22 maz; grid-No.3 volts, 100 max 


(negative bias), 0 max (positive bias); peak heater-cathode volts, 90 max. Type 6SB7-Y is used princi- 
pally for renewal purposes. 


CONVERTER SERVICE 
Typical Operation (Separate Excitation) :* 


PlateuVOlad@e src we aie Bd cb A sucss hate eves Shs oath Fee elle ete eee 100 250 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage..........6..+0:> 100 100 volts 
Grid-No.3 (Control-Grid) Voltage. ............ cece rece eees -1.0 -1.0 volt 
Grid-No.1 (Oscillator Grid) Resistor.............--2.-- ee eee 20000 20000 ohms 
Plate: ResistancexGA pprox.) 0 .6..12 cms se maces s0,40 5.5 tele cio 109 8 0.5 1.0 megohm 
Conversion’ tsansconductanctery 2. cs. ic ce ie cle bem 6 ts 900 950 umhos 
Conversion Transconductance with grid-No.3 voltage 

of —20 volts....... prance oF tic OSS A OR KEE AR RA 3.5 3.5 umhos 
Plate: Currentivsee sca ts Aacionl sto Gass da atyntis sees Red 3.6 3.8 ma 
Grids-No0.2-and-No.4 Current. ......-.... cece ccc e cece ceaee 10.2 10 ma 
Grid-Noat: Gurrentt... Ao make eer ee ee oe tho cere are 0.35 0.35 ma 
TOtaEC athod exGCUrren bri. Pate rcnctsnctole te nos vo Mikeracoh eiemewsiepatssuseee eohelts 14.2 14,2 ma 


* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 


Typical Operation in FM Band (88-108 Mc): 


PIAGERViO LA Oren ty heme cet ead, totonad <olemone caves leloeePanatons acco a chev Beam s.che.9 sieke.a.'6: © 250 volts 
Grids-No.g-and-No-4 Supply Voltage t cciirs,« «5.6 sicis cle elsue sib 0 ole ole o chem cies ee 250 volts 
GTIGHAN GPa BUEN OFS eLVeSISCODe sccrere ere cohe vaste vee cher etenazero rele’ e cisteve oie one cont tees 12000 ohms 
CATIGaIN OMBECCGISUOT IG 1 -pa cictiniaice SUD aie Sasi, cae saree Same, SUR RT ons te aLele sic bs elas s sie 22000 ohms 
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Signal Frequency........... bE REIT css Sana colts a 68 1 878 Mertens 88 108 
Oscillation Brequencyce > geveict seiseuausucks is 3.6 000 Guene sie eiesepersdoiene 98.7 118.7 
Plate: Current) >. oscars as Gk ele ee ee Siete a cab one ete teenie 6.8 6.5 
Grids-No.2-and-No.4 Current....... Ns Behe cies cca Cavern aE ete 12.6 12D 
Grid-N o2k Gurren teres Gane aa i aie ye oe ge ee 0.130 0.140 


ma 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 8000 uymhos under the following conditions: signal applied to grid No.1 
at zero bias; grids No.2 and No.4 and plate at 100 volts; grid No.8 grounded. Under the same conditions, 


the plate current is 82 milliamperes and the amplification factor is 16.5. 


HIGH-MU TWIN TRIODE 


6 S C7 | Metal type used as phase inverter 
or voltage amplifier in radio equip- 

ment. Except for common cathode, 

each triode is independent of the other. 

Outline 8, OUTLINES SECTION. 


Tube requires octal socket and may be rount2d in any position. For heater and 
cathode considerations, refer to type 6AV6. For typical operation as a resistance- 
coupled amplifier, refer to Chart 16, RESISTANCE-COUPLED AMPLIFIER 


SECTION. 
HEATER VOLTAGE (AC/DC) ...... Nl cytes Ln OT ol gta 3. 6.3 
HPATER CURRENT fal coesceitalet aie Wien ea hele eieote at cierto ie aie rete eli on "oare oy Da 0.3 
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 
CQPIGMGO: PIAGCR AEG We raccevtcin azaleas elteycneceetime se retreats, saatpeaee eit us ene en era Piss oe 2 
Grid ‘to Gathode,-Heater sand: Shellti ns. ce ete citer ee eines pores = 2 
Plate to Cathode, Heater, and Shell. ... 2. cu . cc l cc ee eee a ie 3 
Maximum Ratings: CLASS A; AMPLIFIER 
PLATE OU BAGE Me riscas Gs vibes ias cle eatnetacdebabctne dusyaye Plea one raye ereeel aes eeeeitee 250 maz 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respéct to cathode. .....ceccsccccccccccccs aioe 6 90 max 
Heater positive with respect to cathode.......... Ree ote doll Dicteme aieth es 90 max 
Characteristics: (Hach Unit): : 
PlatetViol tare Re Pe eee PE FPN, eS eared ea ete AE Brees Oe EA ee ear Anis 250 
Gridsv oltaged) ri CRS TR Se Pa Bet I Meh hn Meta Me A a a Eg -2 
Amplifiea om actors ee, cate vie were ee ale lees Sik ete ere anata wnat on antretia acs Meter eneg 70 
Plate’ ResistaneetGA pprox.) Mo'sa5 Oe ae Se Sree nae icons eee 53000 
Transconductance (Approx.)....... aes SRT BT St Se AUC; NOTE cles ees 1325 
PlaterCurren tates ois cies 6 eects SII Nas suc esti ele lore candi la aieie avetetoi sree aaa ty rats Pi 2 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


TYPE 6SC7 
Er = 6.3 VOLTS 


PLATE MILLIAMPERES 


2 
PLATE VOLTS @2CM-6096TI. 
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HIGH-MU TRIODE 


Metal type 6SF5 and glass-octal. type 
6SF5-GT are used in resistance-coupled ampli- 


fier circuits. Outlines 3 and 23, respectively, 6SF 5 
OUTLINES SECTION. Type 6SF5-GT may 

be supplied with pin No.1 omitted. Tubes re- 
quire octal socket and may be mounted in any 6SF 5-GT 
position. Characteristics, application, and refer- 

ences under type 6F5 apply to types 6SF5. and. 


NC!@SF5-GT 6SF5-GT. Heater volts (ac/dc), 6.3; amperes, 


0.3. Type 6SF5-GT is used principally for re- 
newal purposes. 


DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type used as combined rf or if ampli- 
fier and detector or ave tube in radio receivers. 
Also used as resistance-coupled af amplifier. 6 S 7 
Outline 3, OUTLINES SECTION. Tube re- 
quires octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 
0.8. For heater and cathode considerations, refer 
to type 6AV6. For typical operation as a re- 


sistance-coupled amplifier, refer to, Chart 18, RESISTANCE4COUPLED AMPLIFIER SECTION. 
Type 6SF7 is used principally for renewal purposes. 


Maximum: Ratings: PENTODE UNIT AS CLASS A, AMPLIFIER 
IPEATERV-OLTAGE Wer tte. o's /sse MO aus eB At eis MEM ERT Reh «Lhe SEES EMER. OES. 800 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGBS «i600 6% i006 os 0 0lt oo 000s aeececcbecwees 100 max volts 
GRID=N O82 DUPELYAV OL TAGE tian wt St eee eae he ne oe ale eee et ene. 300 max volts 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ......... Seth: Ce 0 max volts 
GAT ISSA TIONS pos camer ces We cere ah ocr seuss lon Eales eM dey thats a take ene 3.5 max watts 
GRID-NO:ZSUNPURY CRectn eerie Srecrnd crane See tc reer r ie, etal wae AROS AA TS, o r 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ..........2 cece eee cette eees 90 max volts 

Heater positive with respect to cathode. ........ cc ccc cece eee eee ; 90 max volts 
Characteristics: 
PIACCUVOltAIE Sele Seca eiyee ee a eee WAL ee ete aich Pe Sancta ge ate Teil alg 100 250 volts 
ATIC IN Oss AVOLUA LO SRieucrte Siete Rate a te eles Ries a cies tial ratte tea iets 100 100 volts 
Gria- No leVioltage. Te. it hehe s fhe hoes cet. athe PEE ae 3 —l —1 volt 
Rinveresistance CAPDEOX.) matey se sialcia dats ih erelate o.sge en iiscaneren 0.2 0.7 megohm 
BPANSCON GUCLAT CO a uss oc scclewmieis olny tees aerial Setters. «ay niles sda 1975 2050 pmhos 
Grid-No.1 Voltage (Approx.) for transconductance of 10 umhos. . —385 —35 volts 
ABN EON OTR TES CBO eRe 30, ie eile ere ws tT 4 GMOS i ioR ye Ae SP 13.5 13.9 ma 
EIGN Ome GC UTPOIEG ciclesonide te ea ei al ste Beebe teaate ale 4.3 4.1 ma 


DIODE UNIT 


The diode plate is placed around the cathode, the sleeve of which is common to the pentode unit. 
For diode operation curves, refer to type 6A V6. 


REMOTE-CUTOFF PENTODE 


Metal type used as rf amplifier in 
high-frequency and wide-band appli-. 6SG7 
cations. Features high transcon- 

ductance with low grid-No.1-to-plate 

capacitance. Suitable for frequencies 

up to 18 megacycles per second (approx.). Two separate cathode terminals enable 
the input and output circuits to be effectively isolated from each other. Outline 3, 
OUTLINES SECTION. Tube requires octal socket and may be mounted in any 
position. For heater and cathode considerations, refer to type 6AV6. 


ECAC ERPS OL: TAGENOAC/ DC) airigetn Wire eitrovenetelnctierebtae feneus ioter wortucucssaeneroieae tie ce 6 eats 6.3. volts 
FEA TER OC URR END eee fire he Rett tess. ston elo ache see aber obey Sits) alts lolitas es whepere 6 0.3 ampere 
DiREcT INTERELECTRODE CAPACITANCES: 
Cid UNG ECOL LA Leer sere ete einer etnies ve crate rakattiy ateivous. 3: ky ete uthe estore 0.003 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Shell........ 8.5 ppt 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell............ 7.0 wpe 
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Maximum Ratings: CLASS A; AMPLIFIER 
PLATE VOLTAGE 3 ccohie caste efavere epsvalerd occioves Poveds etass dekoka bares roars atanrmeutan eteitone 300 max volts 
GRID-NO:27(SCREEN-GRID) = VOQGTAGE sopeus.o oasis is eek deushnte oloucaene auctor teaser ateatheke = See curve page 67 
GRID-NO:ZiSUPPRLYCV OLTA GH yatetyiorcuctoeteyovens ausicie’s geloiene hens touere atous ievehe wistewons' 300 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ................ 0 max volts 
PLATE DISSIPATION DD). tad hides eekciotmarcete asses tice okage tee eNP emtunci eet eh sikh weap cs 3 max watts 
GRID-N0.2 INPUT: 

For 2rid=No.2.voltages up to 150’ volts... 6 a es wc cece ce ner veces 0.6 max watt 

For grid-No.2 voltages between 150 and 300 volts............... tte See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........0cccrccrccsccceves 90 max volts 

Heater positive with respect to cathode. ............-0- eee ec cececens 90 max volts 
Characteristics: 
Plate Voltage 2 on c.aisc sins kone so Cee nore eee et 100 250 250 volts 
<rid-No.2 Voltages... cds. fees + +e oeiemmeree 100 125 150 volts 
Grid-Nio:1 ‘Voltage... c: ....2n Se eRe Sek -1 -1 -2.5 volts 
Plate Resistance (Approx.)..........0.000e0008 0.25 0.9 * megohm 
Transconductance. .120. s< cme eee bere eae 4100 4700 4000 umhos 
Grid-No.1 Voltage (Approx.) for transconductance 

Of 20 *Wmlos ae wera nok a eee as eh RN -11.5 -14 -17.5 volts 
Plate: Current S24 iB os. «a cas eee ste een 8.2 11.8 9.2 ma 
Grid-No.2 Current; «. 0. . «sso bee ee War Oia tac 3.2 4.4 3.4 ma 


* Greater than 1 megohm, 


SHARP-CUTOFF PENTODE 


6SH7 Metal type used as rf amplifier 

in high-frequency, wide-band applica- 

tions and as a limiter tube in FM 

equipment. Similar electrically to min- 

iature type 6AU6. It features high 

transconductance and low grid-No.1-to-plate capacitance. Outline 3, OUTLINES 

SECTION. Tube requires octal socket and may be mounted in:any position. Two 

separate cathode terminals enable the input ‘and ‘output circuits to be. isolated 

effectively from each other. This type is not recommended for high-gain, audio- 

amplifier applications because undesirable hum may be encountered. For heater 

and cathode considerations, refer to type 6AV6. For typical operation as a resist- 

ance-coupled amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFI- 
ER SECTION. 


HEATER VOLTAGE (AC/DC)........ Coes EOC EAR e etia Tere nme ee ele 6.3 volts 
THEATER CURRENT soe cele lees hae nous ene ee IO Rem ete Re ene eee 0.3 ampere 
DiREcT INTERELECTRODH CAPACITANCES: 

Grid|Noil: to. Biate2:. secs eta ek re a ao A Tc Peace leis 0s 0.003 max put 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Shell........ 8.5 ppl 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell............ xO upf 
Maximum Ratings: CLASS A; AMPLIFIER 
PLATE: VOLTAGE, 4.2. cone iheauaisdelo o.cebdlsee inate sions Ge ET eR ee 300 max volts 
GRID NO.2.(SCREEN-GRID) VOLTAGE. 4 3.2% 6+ - Some eee ee Ae ee tls see oe See curve page 67 
GRID-N 0:2:SUPPLY VOLTAGES. « oeeccae aie ok COR ot Ree tite ate oF 300 max volts 
PLATE DISSIPATION S| ccciciccuccaen uta teataa apts Aiea ee RI Cs eee 3 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts.............. eine eee ee hSie 0.7 max watt 

For grid-No.2 voltages between 150 and 300 volts................- Dike See curve page 67 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ................ 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............-.+0 cee reverend 90 max volts 

Heater positive with respect to cathode. ............-- +e eer er vercvee 90 max volts 
Characteristics: 
Plate Voltage #22 Voce fis eels ote oes aie elote ionntotee saree sae tee 100 250 volts 
Grid-No.2 Voltage wiwcds Se oe helen ce ot sooo eee tetteate ate eat eiateatoeiet ne 100 150 volts 
Grid=N OAL V Olbawe Pama a sa cose eles Hossa ones ia ale eat eteaeeael sae -1 -1 volt 
Plate, Resistance:(A pprox?)ix arm ncme ee pol etete tolc lols oe eteteds & ie helene 0.35 0.9 megohm 
‘Trarlsconductance® 0. coh ee sro eloteteias a tata leo letotele ls 0 ete salle elous 4000 4900 umhos 
Grid-No.1 Voltage for plate current of 10 wa................ -4.0 -5.5 volts 
PTA te GUurrent..can_ coe cic sawtehe eteencied Ei vicusiere ghey meubuiote-s Severs P 5.3 10.8 : ma 
Grid-No.2 Currenti. < asm. cen eae eine oe Aiais: Spates whe. wee Savatede ots 2.1 4.1 ma 
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SHARP-CUTOFF PENTODE 


Metal type 6SJ7 and glass-octal 
type 6SJ7-GT are used as rf amplifiers . 
and biased detectors. As a detector, 6SJ7 
either type is capable of delivering 
large audio-frequency output voltage 6SJ 7 = GT 
with relatively small input voltage. 
BC:6SU7-GT s Type 6SJ7-GT is used principally for 
renewal purposes. 


FLIRATHR GV OUTAGE (AC/DC). wiaccieneve es igisic is 4 3 te ace i aka ce BUYS MGLSIS Soe « RRS OTS 6.3 volts 
TIMAPURMCORREINT oe ioe cece he Sk Sas Beds CARES ho ce eee be eae ve 0.3 ampere 
DiREcT INTERELECTRODE CAPACITANCES:° 
Pentode Connection: 6SJ7 6SJ7-GT 
GrideNioulstope latency, sites uc ciate nk bts phot oate e eenie 0.005 max 0.005 maz pul 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.. 6.0 7.0 ppl 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 7.0 tO ppt 
Triode Connection: 
GrGEN Os atORe ALG. 5 ares ci Cee tei tae ieiohttece es ote 2.8 Pets) ppt 
Grid No: to Cathodeiand Heater. +...) o.ssi-.se5 cee 3.4 3.4 ppl 
Plate to _Cathodeland Heaters s..5- mnps. tones atl ade tics one oars 11 11 ppd 
© With shell or external shield connected to cathode. 
® With grids No.2 and No.3 connected to plate. 
CLASS A; AMPLIFIER 
‘ : Triode Pentode 
_ Maximum Ratings: Connection Connection 
CARE OL BA GE eriecdi neni cenrenets ar mie trea lnen eed tabte be) Oe atealiarot gsr atoraeerota se 250 max 300 max volts 
GRID-NO.2 (SCREEN-GRID VOLTAGE. ...5.....0cccccsseeeecce - See curve page 67 
GRID-N OL; SUPPLY VOLTAGH Ls dene cehes os at seen ewe fede nae ae - 300 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value .... 0 max 0 max volts 
PLATE DISSIPATION tae 5 ete ea rer ee is ee ee aes 2.5 max 2.5 max watts 
GRID-No.2 INPUT: 
Bormeriad=Nio:2 voltages up to. Lo0: VOlUS 0. ac ch ces cae s ere ste cen on: 0.7 max watt 
For grid-No.2 voltages between 150 and 300 volts........... erie See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 90 max 90 max volts 
Heater positive with respect to cathode. ............:... 90 max 90 max volts 
: ; Triode Pentode 
Typical Operation: Connection* Connection 
later Violtage rar pone en cies cycle e's 180 250 100 250 volts 
Grid-No.2 Voltage.......6...... find - - 100 100 volts. 
Grid-No.1 Voltage. ...........200- -6 -8.5 —3 -3 volts 
Grid No.3 (Suppressor Grid)....... ~ - Connected to cathode at socket 
Amplification Factor.............. 19 19 - ~ 
Plate Resistances 207... oS ee ee 8250 7600 700000 t ohms 
Transconductance’.. 0... vdacces ses 2300 2500 1575 1650 umhos 
Grid-No.1 Voltage for plate current 
ORS Osa eee eRe ot Acts os Sts Buus - - -8 -8 volts 
Plate Currents ssc eee oes eieree’ 6.0 9.2 2.9 3.0 ma 
Grid-No.2 Current............0. a - 0.9 0.8 ma 
* Grids No.2 and No.3 connected to plate. + Greater than 1 megohm. 


INSTALLATION AND APPLICATION 


Types 6SJ7 and 6SJ7-GT require octal socket and may be mounted in any 
position. Outlines 3 and 25, respectively, OUTLINES SECTION. For heater and 
cathode considerations, refer to type 6AV6. 


As a class A, amplifier, the 6SJ7 or 6SJ7-GT may be operated either as a 
pentode or as a triode, as shown under tabulated data. The grid-No.2 voltage for 
the 6SJ7 operated as a pentode may be obtained from a potentiometer or bleeder 
circuit across the B-supply device. Due to the grid-No.2-current characteristics of 
the 6SJ7, a resistor in series with the high-voltage supply may be employed for 
obtaining the grid-No.2 voltage, provided the cathode-resistor method of bias 
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control is used. This method, however, is not recommended if the high-voltage 
B-supply exceeds 300 volts. 

As a radio-frequency amplifier, the 6SJ7 or 6SJ7-GT may be used particu- 
larly i in applications where the rf signal applied to grid No.1 is relatively low, that 
is, of the order of a few volts. In such cases either grid-No.2 or grid-No.1 voltage 
(or both) may be varied to control the receiver volume. When larger signals are 
involved, a remote-cutoff amplifier tube should be employed to prevent the occur- 
rence of excessive cross-modulation and modulation-distortion. 


As an audio-frequency amplifier in resistance-coupled circuits, the 6SJ7 or 
6SJ7-GT may be operated under conditions shown in Chart 19, RESISTANCE- 
COUPLED AMPLIFIER SECTION. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6SJ7 

Ef = 6.3 VOLTS 
GRID-N2 2 VOLTS =100 
GRID-N2 3 VOLTS=0 


PLATE (Th) OR GRIDNE&2 (Ico) MILLIAMPERES 


2. 20 4 5 
PLATE VOLTS . 92CM~4939T 


REMOTE-CUTOFF PENTODE 


6SK7 . Metal type 6SK7 and glass-octal 
type 6SK7-GT are used as rf or if am- 


6SK7-GT ’ plifiers in radio receivers. They feature 
single-ended construction and inter- 
lead shields. Because of remote-cutoff % 
yrupasevntain 2 these types are able to handle large signal voltages without cross- 
modulation or modulation-distortion and are often used in receivers with ave. Type 
6SK7-GT is used principally for renewal purposes. 


S'6SK7 
BC:6SK7-GT 


HATER VOLTAGE: (AC/DC). 200 Saewcle es Chae eek: ee ae tee ae oes oe 6.3 volts 
HLBATER CURRENT Sec cocci Oce ce eicis Hn eee eee acd S ORE eee 0.3 ampere 
DiREcT INTERELECTRODE CAPACITANCES: 6S K7* 6S K7-GT** 
Grid No.1.to Plate. 4.0.0 Math eee ah cl ee ee 0.003 max 0.005 max ppt 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8..... 6.0 6.5 pf 
Plate to Cathode, Heater, Grid No. 2 and Grid No.3....... 7.0 me es wpe 
* With shell connected to cathode. ** With external shield connected to cathode. 
Maximum Ratings: CLASS A, AMPLIFIER ‘ihe 
PLATS VW OUTAGH 5 ga sing 05, Scotian 4.5 dates Wenig tn diets Sats tage eis aa toh erick nit ee 300 max volts 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE. (20 be et ee eae de cen cenes See curve page 67 
GRID-N 0.2; SUPPLY) V OLTA GEA oe eeecars Beene eet es de Sabla Dnt kar eyelie brtieueik ls SUR ey 300 max volts 
GRID-N0O.1 (CONTROL-GRID) VOLTAGH, Positive Bias Value............ese0eees 0 max volts 
PLATE‘ DISSIPATION SS ae Cie ee oe ote hee Dea Cee at AOR, aE 4.0 maz watts 
GRID-NO.2 INPUT: 
Kor. grid=No:2:voltages up, 00,1 00)-VOItS cesenes usudlctencisaiicias sical ciattle cata benens waste 0.4 max watt 
For grid-No.2 voltages between 150 and Soo vos 2). AUREL v ne See curve page 67 
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PEAK HEATER-CATHODE VOLTAGE: ; 
Heaternerative with respect to-cathode.......sicecccaccsscidcvccleecseces 90 max volts 
Heater positive with respect to cathode. ......... ccc cece cece cc ecees 90 max volts 


Characteristics: 


PAUSES VOLUD D ORM ET Tete Basle te''s vaio ot olis vo Sete bo kutale Gane oNe telele hea elton eral aly 100 250 volts 
GrideNoO.ZiVOlMta gers of eee, we owes fee 8 ees tebe ee eS 100 100 volts 
Grid-Notly Voltageras. im) eae etas dies sme US teases fe: —] —3 volts 
GrlAGN G5. 5( SUD DLESSOLs GTI) aig acalolone cisco eae. cabo g io ehoie is eras abetenei's Connected to cathode at socket 

Plate: Résistance GA pprox:) { svats een tee eee es 0.12 0. megohm 
PEMA SCOMGUCUALCO sts tears seisle ue «inate oc te ois oie east ener cites Saree accketens, 0.8 2350 2000 umhos 
Grid-No.1 Voltage for transconductance of 10 umhos......... -35 -35° volts 
Blatew@urren tinct t4 ouch. Soke ciege Se ee oaks eae a. 13 9:2 ma 
Gri NG; Aa OM Gy oo ov vakyarer Sse oii yar oge oheNnd Bias RoORIe layotsl ot ei 4.0 2.6 ma 


INSTALLATION AND APPLICATION 


Types 6SK7 and 6SK7-GT require octal socket and may be mounted in any 
position. Outlines 3 and 25, respectively, OUTLINES SECTION. For heater and 
cathode considerations, refer to type 6A V6. 


Control-grid bias variation will be found effective in changing the volume 
of the receiver. In order to obtain adequate volume control, an available grid-bias 
voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage, from a variable cathode-bias resistor, from the ave system, or from a 
combination of these methods. 


The grid-No.2 (sereen-grid) voltage may be obtained from a potentiometer or 
bleeder circuit across the B-supply source, or through a dropping resistor from the 
plate supply. The use of series resistors for obtaining satisfactory control of grid- 
No.2 voltage in the case of four-electrode tubes is usually impossible because of 
secondary-emission phenomena In the 6SK7, however, because grid No.3 prac- 
tically removes these effects, it is possible to obtain grid-No.2 voltage through a 
series-dropping resistor from the plate supply or from some high intermediate 
voltage, provided the source does not exceed the plate-supply voltage. With this 
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it may 
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum 
value is allowable because both the grid-No.2 current and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube. It 
should be recognized that, in general, the series-resistor method of obtaining grid- 
No.2 voltage from a higher voltage supply necessitates the use of the variable 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6SK7 
E¢=6.3 VOLTS 
GRID-N2 2 VOLTS =100 
GRID-N2 3 VOLTS=0 


7 Senne Rae, 
os 


Z 


PLATE (1,,) ORGRIO-N22 (Ic 2)MILLIAMPERES 


3 
PLATE VOLTS 92CM-4940T 


213 


RCA Receiving Tube Manual 


cathode-resistor method of controlling volume in order to prevent too high a volt- 
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this 
manner, the remote ‘cutoff’ advantage of the 6SK7 and 6SK7-GT can be fully 
realized. However, it should be noted that the use of a resistor in the grid-No.2 
circuit will have an effect on the change in plate resistance with variation in grid- 
No.3 (suppressor-grid). voltage in case grid No.3 is utilized for control purposes. 


Grid No.3 (suppressor grid) may be connected directly to the cathode or it 
may be made negative with respect to the cathode. For the latter condition, the 
grid-No.3 voltage may be obtained from a potentiometer or bleeder circuit, or 
from the ave system. 


HIGH-MU TWIN TRIODE 


Glass octal type used as phase in- 

6SL7-GT verter or resistance-coupled amplifier 

in radio equipment. Outline 23, OUT- 

LINES SECTION. Tube requires 

octal socket and may be mounted in 

any position. Except for the common heater, each triode unit is independent of the 

other. For typical operation:as phase inverter or resistance-coupled amplifier, refer 

to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For heater and 
cathode considerations, refer to type 6AV6. 


Fi PATER Wy OE PAGE RCO VIIG) oi cet oO seis gece cite a ence Rota GBD neo eid TE oe ee a dvbaa eee iti 6.3 - volts 
FLBA TER CURRENT? Fsectte SANE DE Sai See te, elects ba cio ne ee ee ee en 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) :° Unit No. 1 Unit No. 2 
Grid: to Plater sce ona de ta ect meee 208 2.8 ut 
Grid to Cathode and Heater. ............cccccecccseces 3.0 3.4 ppt 
Plate to Cathode and Heater... 2... ..0.0.0cnwecesleascce 3.8 3.2 wut 


° With elose-fitting shield connected to cathode. 


Maximum Ratings: CLASS A, AMPLIFIER (Each Unit) 
PEATE V OUTAGI boone oe aie ene ere ee ee LSC ioe Er ORE ee teeters 300 max volts 
GRID VOLTAGE, Positive Bias Value 2... os 62055 cc ccs wee clones nwctoeeeees 0 max volts 
PLA TR DISSIPATION: Gti? ; Ge Pee a ine on eee she cia ale oe 1 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode......... ccc cect ccc ccc ecccecs 90 max volts 
Heater positive with respect to cathode. . 1... 0... ee ccc ccc ete e cece 90 max volts 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


bet A 

or ae PTT es 
Seca sitocts 
| Ate? 
relgeugaaeee 
LLLA VAT (Coals el 


400 
a OPLATE VOLTS 92CM-6298T 
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Characteristics: 
FRR VOLEA GC ppttncis cave cc cle coves ode nicinlece Gee Gieio a be Ob DDE Meine. os SO e bts Bae OS 250 volta 
GPRUSVIOLCA TOM eee nt creole east SIO or niece pee eles Fue o » 5 Gols HED bolle Pwerdiees baad > —2 volts 
AAYODIMICATLON SE ACCOR sy, oss elaine os ollereiy slice nile ips 7, Ine SERENE Me ear OID oie roe Pir-F 70 
Plat OsUCnISCAT COMM C ets oie NOE oe Soo ae bieeiew ae eee erinewaecniy she 44000 ohms 
Pe a eh te PNET ox 5 so copie 0 vice ioc Lede dean a eisnule' ay sd aus erase aokelgevioseleeleelge wiles 1600 pmbhos 
RP A Ne Perse Sate A rN ioi'on 6 colo dane eeaatacBee cote usury casa in 4e)coiceeeusue sauces SMeTeS uk Souvacieae se 2.3 ma 


MEDIUM-MU TWIN TRIODE 


Glass octal types used as combined 6SN7-GT 
vertical oscillators and vertical deflec- 6SN7-GTA 
tion amplifiers, and .as horizontal de- 
flection ‘oscillators, in television re- 6SN7 -GTB 
ceivers. Also used as phase inverters, 
multivibrators, or resistance-coupled amplifiers in radio equipment. Type 6SN7- 
GTB has a controlled heater warm-up time to permit use in series-connected heater 
strings. Outline 22, OUTLINES SECTION. Tubes require octal socket and may 
be mounted in any position. Except for the common heater, each triode unit is 
independent of the other. For typical operation as phase inverter or resistance- 
coupled amplifier, refer to Chart 13, RESISTANCE-COUPLED AMPLIFIER 
SECTION. For heater and cathode considerations, refer to type 6AQ5. Types 
6SN7-GT and 6SN7-GTA are DISCONTINUED types listed for reference only. 


EEMATERPVOMTAGED(AG/DO)igic ciietehotbua 6 sists ed nis co ose nicy Pas ont E78 Rte: Sen he See ate 6.3 volts 
IRATE: GURREN Teer ics Mice Ctete coo aie 6 eel eie en susetrekiue Sicce uaa Sato ae MAE: oe 0.6 ampere 
HEATER-WARM-UP TIME (Average)* for 6SN7-GTB .............2... 520 eee 11 seconds 


DireEcT INTERELECTRODE CAPACITANCES (Approx.) for 6SN7-GTB: 
Unit No.1 Unit No.2 


CA TICECONEEA LE Wien. Pie coe Sears Sole nine oekers aaa See es: 4.0 3.8 ppt 
riche Ons atHode- and! TLea Fetes Ae coro, ey easy vues sub, oneou ey ea ea eee .c bee es 2.6 ppt 
PlateitorGathoderand, Heater cn gos ts ae aru curt oe Guchals 0.7 Ong ppt 


* For definition of heater warm-up time and method for determining it, see type 6CGT. 


CLASS A; AMPLIFIER (Hach Unit) 
Maximum Ratings: 6SN?7-GTB 


GAGE PE OL, DAG Bonn nical otal ere tayeus sue erie eaten es ale rs oe teteoe stimia ce a)'s) wor 0: 9,5) Fic gat eye recs ad w4es 450 max volts 
WATHODERCURRENT {ya lan ciaysare at. Coreen coicie ect Site ole seL oie duvliotinerwletMavepia are « 20 max ma 
PLATE DISSIPATION: 
Mor eicehbenren la Lecce sucess one ree Mar ole cine inesiele Gor ek teferem eustaveve sickest ciaer coer aa 5 max watts 
HOE both plates with both units Operating w1--.5.1 1 ca smatnia ccetie aie toes 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... 0. cc ccc cweseccccscccc neue: 200 max volts 
Fleater positiveswith respecte to CHUNOGE. ..:c tilcin.e s wicts aleve cicie © clais.c sie 8 ounce 200°max volts 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


TYPE 6SN7-GTB 
E¢=6.3 VOLTS 


PLATE MILLIAMPERES 
N 
o 


LZ, 


00 E 600 700 
PLATE VOLTS 3 92CM-8322Ti 
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Characteristics: 

PIate’ Voltages Kee i.e oth oti ee tet hn eeerOe ene eTae Ae 90 250 volts 
Grid ¥V olt ages Cea Ce oe eb es See tana os ene PSO One rare 0 -8 volts 
Amplification, Fattor, «fev i. dn0a. tes weber De Bee 20 20 
PlatepResistance ee be ic las fis a Axa see et tka te eos 6700 7700 ohms 
‘Trank@onductantes £23. ces see sos cba AAS oe eee 8000 2600 pumhos 
Plate Currentess nes oo era ae ee ea aioe Cle OEM ities chet ae 10 g ma 
Plate Current for grid voltage of -12.5 volts........... Soe ae - 1.3 ma 
Grid Voltage (Approx.) for plate current of 10 wa........ Saas —7 -18 volts 


Maximum Circuit Value: 
Grid-Circuit Resistance: 


For fixed-bias operation -454). fu b callie. Does Lleat. eile sid iwwits aluiieT Adela oc owe, dnt) 1S ae SCORE 
° The de component must not exceed 100 volts. 
OSCILLATOR 
For operation in a 525-line, 30-frame system 
6SN?7-GTB 
Vertical Horizontal 
Deflection Deflection 
Maximum Ratings (Hach Unit): ; Oscillator Oscillator 
DG -PEATENVOLTAGE2E Sy fe ienten ote ae et pee idle fa eles sane 450 max 450 max volts 
PBHAK NEGATIVE-PULSE GRID VOLTAGE............0-00008 -400 max —600 max volts 
CATHODE CURRENT: 
Peale Weanca isu oe ete a eateries GIG ee seater e Sus Ske ROT CET 70 max 300 max ma 
A VELAge Wen ttee Gee ts cee NPE TaNS BOOP a, ee 20 max 20 max ma 
PLATE DISSIPATION: 
Foreither plate See. Sei eiaae nee iene nts wie ey ete ne 5 max 5 max watts 
For both plates with both units operating............. 7.5 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 200 max 200 max volts 
Heater positive with respect to cathode............... 200°max 200°max volts 


Maximum Circuit Value: 
Grid-GircuithResistance..; oc. tena: sacfeacioma ehetateseevedebehasere baie 2.2 maz 2.2 max megohms 
VERTICAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings (Each Unit): 6SN?-GFB 
DG_PEATHIY OL TAGH ae te ere er ae ee nitoe cs eae ER nc ee Pate a 450 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE # (Absolute maximum) ............00. 1500® max volts 
IPRAK NEGATIVE-EUESHIGRID WV OLPAGH access stovtaatecsis ai anes otictaitiseche i oiieuear eesienene —250 max volts 
CATHODE CURRENT: 

A Bets) erareh retry Pa a MAME De Sih is fe Re aR AE Oen een eatin AG GORU Son Pere nian Roney BER er 70 max ma 

A VOLAGO sree neice ovis tareriev ate, WHLOEMNA ha eeatGnaws anatodoncsvenctele We hamee vaiettemele ect ercwak listen sae ame 20 max ma 
PLATE DISSIPATION: 

Por either: plate a: Ce Ty Mae ote ame ae wich ck herons oleteneli shel Puan Ua ueueaaasvaro ereearcahe 5 max watts 

For both plates ‘with both units Operating 5 occ ssw soe enieleleuntls sotpes bv ere ole 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ......ccececcce ccc esecereresens 200 max volts 

Heater positive with respect to cathode..........e+eee. AM FE Oe TCR TONS 200°max volts 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
Foricathode-bias operations 7. 22 ¢ siv=.ce oslcleul dhs setsaiee senate is we Gis eis 4s 2.2 max megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


® Under no circumstances should this absolute value be exceeded. 
° The de component must not exceed 100 volts. 


TWIN DIODE—HIGH-MU TRIODE 


Metal type 6SQ7 and glass-octal 


6SQ7 type 6SQ7-GT used as combined de- 
tector, amplifier, and ave tube in radio 


6 SQ 7 - GT receivers. These types are similar elec- 
-  trically to type 6Q7 in many respects, 
but they havea higher-mu triode. Type 
6SQ7-GT is used principally for re- 8¢:6sa7-cT 
newal purposes. 
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HIWATHR EV OLTAGE. (AC/DC) osc. ccc sc << jas) faePaaelele Ae hic, COO ee ack x MED volts 
LAE gai Gan POL eae 2s aig OS ai atte al, patho te rad a lade GRA gk a 3 0.3 ampere 
DireEcT INTERELECTRODE CAPACITANCES (Approx.): 6SQ7° 6SQ7-GT 
Triode Unit: 
SH SCO, PLATO Y Baie, 3 < oapo Me SORA Sha SEEM NEE ME lols allt Re opt hs 1.6 1.8 put 
Grid. to:Cathodé and Heatertiney. a. sit Te. Mae GS 3.2 4.2 put 
Piste to Cathode and Héater oui tetas Coes 3.0 3.4 ppt 
Diode Plate to Cathode and Heater. ........... ccc cece ees 0.4 1.8 ppt 
Triode, Grid. to-Plate of. Diode: NOs Teor Teh PR 0.03 0.1 maz ppt 
° With shell connected to cathode. 
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER 
RTI CURIA OT YW We) Dp Pan coat ER e es RE or LAE Ley Ome Coane be eh gn ee ee 300 max volts 
GRID. OLTAGE Positive Bias Value. ss soteis tek we Brae hove e ove ale bale .eleleodee els is 0 max volts 
BEATE RIDISSIP A TIONS are ticle siete nie Be wile o) io) oda VAROee SIRES of Seva eto SEE Pa handte ites EMail » 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........cccccscosccccccvececoes 90 max volts 
Heater positive with respectitortathode:. (5 7a Fionn eee eld bie seceeses 90 max volts 
Characteristics: i 
IBIACE WOlLaA GOs tisies.ciSinse. oo set itueieietice tS UO TER PROT Re ees 100 250 volts 
Cebavelh Wiorksversys* eX UC aS ara sere a NC Ae Oe An ae -1 -2 volts 
FAQIMUTICATOMGE BCUOL ..c.c enner cre ees oes ee Ceca eee tee ace tate arte 100 100 
PIateRttesIstanCemoricw’. cede nie es eek leaks eee ea 110000 85000 ohms 
PE FANSCONGUCEATICE far sieve Sime Sara siete eo te shoes a eerale wee Sele 925 1175 wmhos 
PLA TOUCUrren tacts sis ais else a eee alae Oe ee eee eee ee bibs 0.5 et ma 
Maximum Rating: DIODE UNITS 
PrATEACORRDNTGCHachilinig) ts as note) co rcteetaee te ee teeta: me tty eR 1.0 max ma 


Two diode plates are placed around a cathode, the sleeve of which is common to the triode 
unit. Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 


INSTALLATION AND APPLICATION 

Types 6SQ7 and 6SQ7-GT require octal socket and may be mounted in any 
position. Outlines 3 and 25, respectively, OUTLINES SECTION. For heater and 
cathode considerations, refer to type 6AV6. 

The triode unit of the 6SQ7 and 6SQ7-GT is recommended for use only in re- 
sistance-coupled circuits; refer to Chart 4, RESISTANCE-COUPLED AMPLI- 
FIER SECTION. Diode-biasing of the triode unit is not suitable because of the 
probability of triode plate-current cutoff even with relatively small signal voltages 
applied to the diode circuit. 


“AVERAGE PLATE CHARACTERISTICS 


if 
Beisel 


TYPE 6SQ7 
Ep =6.3 VOLTS 
esfkry 


Ee 
{= 


PLATE MILLIAMPERES 


oh / 
AES 


00 10 : 
PLATE VOLTS 92CM-4978T2 
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TWIN DIODE— 
MEDIUM-MU TRIODE 


Metal type used as‘combined detector, am- 
plifier, and ave tube. It is equivalent in per- 
formance to miniature type 6BF6. Outline 3, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. For 
typical operation as a resistance-coupled ampli- 
fier, refer to Chart9, RESISTANCE-COUPLED 
AMPLIFIER SECTION. Heater volts (ac/de), 
6.3; amperes, 0.3. Maximum ratings and typical 


operation of triode unit as class A: amplifier:-plate volts, 250 maz; grid volts, -9; amplification factor, 16; 
plate resistance, 8500 ohms; transconductance, 1900 umhos; plate ma., 9.5; plate dissipation, 2.5 max 
watts; load resistance, 10000 ohms; power output, 300 milliwatts; peak heater-cathode volts, 90 maz. 
For diode-operation curves, refer to type 6AV6. For heater and cathode considerations, refer to type 
6AV6. Type 6SR7 is used principally for renewal purposes. 


6$S$7 


REMOTE-CUTOFF PENTODE 


Metal type used in rf or if stages of radio 
receivers particularly those employing ave. Out- 
line 83, OUTLINES SECTION. Tube requires 
octal socket and may be mounted in any posi- 
tion. \For heater and cathode considerations, 
refer to type 6AV6. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Typical operation and maximum 
ratings as class A; amplifier: plate volts, 250 
(800 max), grid-No.2 supply volts, 300 maz; 


S) P 


grid-No.2 volts, 100; grid-No.1 volts, -3; grid No.3 connected to cathode at socket; plate resistance 
(approx.), 1 megohm; transconductance, 1850 umhos; plate ma., 9; grid-No.2 ma., 2; plate dissipation, 
2.25 max watts; grid-No.2 input, 0.35 max watts. Type 6SS7 is used principally for renewal purposes. 


6ST7 


TWIN DIODE—MEDIUM-MU TRIODE 


Metal type used as combined detector, 
amplifier, and ave tube.-Within maximum rat- 
ings this type is electrically identical to type 
6BF6 except for interelectrode capacitances and 
heater current.-Outline 3, OUTLINES SEC- 
TION. Tube requires octal socket and may be 
mounted in any position. Heater-wolts (ac/dc), 
6.3; amperes,*0.15.*«*Maximum ratings of triode 


unit as class A; amplifier: plate volts, 250 maz; plate dissipation, 2.5. max watts. For diode operation 
curves, refer to type 6AV6. Type 6ST7 is a DISCONTINUED type listed for reference only. 


6SZ7 


TWIN DIODE—HIGH-MU TRIODE 


Metal type used as combined detector, am- 
plifier, and ave tube in radio receivers. Except 
for heater-current rating and interelectrode ca- 
pacitances, this type is essentially the same elec- 
trically as type 6AT6. Outline 38, OUTLINES 
SECTION. Tube requires octal socket and may 
be mounted in any position. Heater volts (ac/de), 
6.3; amperes, 0.15. Direct interelectrode capaci- 
tances of triode unit (shell connected to cathode): 


PD2 


@) on 
i) 6)" 
© 
Gr Qu 
OREO 


S) 


grid to plate, 1.1 uuf; input, 2.4 upf; output, 2.8 uuf. For diode operation curves, refer to type 6AV6. Type 
6SZ7 is used principally for renewal purposes. 


614 


MEDIUM-MU TRIODE 


Miniature type used as oscillator 
in tuners of uhf television receivers. 


Outline 9, OUTLINES SECTION. 
Tube requires miniature seven-contact 


socket and may be mounted in any 


position. 
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HEATER VOLTAGE (AC/DC) 
HEATER CURRENT 
Direct INTERELECTRODE CAPACITANCES (Approx.) 


Without 
External 
Shield 
GTI GECOPOLA LC ani it ste sec eck ecins He en i tio oon nobel oxeieaeesiat? bey 
Grid:torezthode and heater.: 4-42 35.62 fase ad fee te See es a6 
Piatestoreathode and heaters2 = s8ihe fe ee let steels eee 0.4 
leatersco Cathode: a. 2 sity ieee Wen eisoeeee tenet or aad een ea eshte SEO 
CPLR LOT CALI OG Gy 1. cher cies Wot ene Uniet ated ont cite <2 do cae = 82 ete cietoka gion ae: 
IPIACSRORCA CHOON spat SOLE ie Ee corcacs. She State Re strat Sess heels 0.24 


* For plate-supply volts, 80; cathode-bias resistor, 150 ohms; plate ma., 18. 
° External shield connected to cathode, except as noted. 
© External shield connected to ground. 


OSCILLATOR IN UHF TELEVISION RECEIVERS 
Maximum Ratings: 


IPOATE VOUPAGE . concn «2 ee ee ee es See toe see ears ee meed eh 
GRIDIGAREREN TT Srciee: 3 ats eh Ee 5 a Th AOL le als BN Sa toe aR 
WATHODEECURREIN Tien Or ciccc tek ae ie arc ae ate ere MER Le Clan ee eee Bia cle 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............ 0c cece ees cece essen 
Heaterspositive with respect to cathodes ys 6% 22. «cht ae cc de tort pee wipes ele 


4 The dc component must not exceed 25 volts. 


TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and avec tube in radio receivers. Out- 
line-38, OUTLINES SECTION. For heater 
and cathode considerations, refer to type 6A V6. 
Heater volts (ac/dc), 6.38; amperes, 0.15. Typi- 
cal operation as class A: amplifier: plate volts, 
250 max; grid volts, -3; plate ma., 1.2; plate 
resistance, 62000 ohms; amplification factor, 


Gre) a) eM evte ie, wie ulvonerteme Sirs, ete lela wae ee eee ete ele eave 0 4 lee 0 oe 6 


ule. Gyles 16) 6, 9A \e Le) Gd) $1191 eve (eka la his. AMO Uellé 4) .v, (5/5) 0 Up) 6,56 8 oa 0'o Tonle, @)-4) ens 6:9. \@) 6 068) 41% 


With 


200 max 
8 max - 


30 


3.5 max 


50 


504max 


Mar 


max 


volts 
ampere 


pe 
up 
ppt 
unl 
put 
ara 


pmhos 


617-G 


65; transconductance, 1050 «mhos: For-diode operation curves, refer to type 6AV6. Type 6T7-G is a 


DISCONTINUED type listed for reference only. 


TRIPLE DIODE—HIGH-MU 
TRIODE 


Miniature type used as combined 
audio amplifier, AM detector, and FM 
detector in AM/FM radio receivers. 
Diode unit No.1 is used for AM de- 
tection, and diode units No.2 and No.3 


6T8 


are used for FM detection. Outline 12, OUTLINES SECTION.Tube requires mini- 
ature nine-contact socket and may be mounted in any position. For typical opera- - 
tion as a resistance-coupled amplifier, refer to Chart 7, RESISTANCE-COUPLED 
AMPLIFIERSECTION. For heater and cathode considerations, refer to type 6AQ5. 


FEMA TUREV OL TAGENCAC/ DO). ciietciets tartare oie aia ACN IIe Bae cle ok cust Skee creralacaltas 
HIPATHR GURREN Tro sic ce ee ct oe bia ie Re PE ee era iis Oeccls caanea a 


Direct INTERELECTRODE CAPACITANCES (Approx.): 


rode Grig.to, Lriode; Plate’. 2... ss qeeeaee ne TPAD) © os) didicws Gunicus se 


Triode Grid to Cathode, Heater, and Internal Shield 


Si ial a8) <0) @ else! Sule, cal al a) (e) lee! 4) 0 10) 


Triode Plate to Cathode, Heater, and Internal Shield. .................. 
Diode-No.1 Plate to Cathode, Heater, and Internal Shield............... 
Diode-No.2 Plate to Cathode, Heater, and Internal Shield............... 
Diode-No.3 Plate to Cathode, Heater, and Internal Shield............... 
Diode-No.2 Cathode and Internal Shield to All Other Electrodes. ........ 
Triode Grid to Any Diode Plate. ............ 0.000 c cee RR Ste Mae tL 


volts 
ampere 


up 
Mat 
up 
up 
umf 
uu 
unf 
wut 
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TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings: 


PUATE. VOLTAGE ssc cseis e362 sisnscie els ee euekeas PEM SPP Rei ale elatotelte onstate otareeretatens eons 300 max volts 
GRID VOLTAGD, Positive Bias Value... ....c-ccscccccccccescsce mereslse eters e 0 max volts 
PUATHDIBSIPA TION) oc, °o cet athe o cetere ere el oes tats aie K0E cielo ote se eeenoneinteie aie ratee 6 1 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

. Heater negative with respect to cathode........ fe atts carton AO sore 90 max volts 

Heater positive with respect to cathode............ Aig 5 DOO aC 90 max volts 
Characteristics: 
Plate: Voltages tae. ccccusipesstie ester tis aa bcleveeeieiepersesten stevetavelersv Busle.steye 100 250 volts 
Grid PVOMage sara hete © iv eeietageienesoue tele sacahtceleucietece toreienckone otetersueveste one eiekela se -1 -3 volts 
Amplification’ Mactor’.ic s< scm ats «acaeus « eis bee sienerehene tens isistinelenstindole einen ieten: 70 70 
Plate: Resistance ss oie. 3 hee aatetere siete ys iets einieis eieie etoterioterens tereue 54000 58000 ohms 
TranscODduUctances.. tate nec siemic crete ein eeies eiakah cereites nS chicnht ge 1300 1200 p»mhos 
Plate*Currentrce wot ises ete cia sole etal e ule leleiio ay sl esess sucka ev eiete lovelies iol teterets 0.8 1.0 ma 
DIODE UNITS 


Maximum Rating: 
PEATE CURREND Gach. Unit) 5... eetain Meveti cpt oto cliatel stole itenotaret oePevonetens| 6 5 max ma 
Diode units No.1 and No.3 have a common cathode. Diode unit No.2 has a separate cathode. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 678 
E ¢ =6.3 VOLTS 


PLATE MILLIAMPERES 


LAA 
WU 
VLLLLE 


PLATE VOLTS 


ELECTRON-RAY TUBE 


Glass type used to indicate visually, by 

means of a fluorescent target, the effects of a 

change in a controlling voltage. It is used as a 

& U 5 convenient, non-mechanical means of indicating 

accurate radio-receiver tuning. Outline 34, 

OUTLINES SECTION. Tube requires six- 

contact socket and may be mounted in any 

position. For heater and cathode considerations, 

refer to type 6AV6. Type 6U5 has a remote plate-current cutoff characteristic. For a discussion of 

electron-ray tube considerations, refer to ELECTRON TUBE APPLICATIONS SECTION. Heater 

volts (ac/dc), 6.8; amperes, 0.3. Maximum ratings for indicator service: plate-supply volts, 285 maz; 

target volts, 285 maz, 125 min; plate dissipation, 1.0 max watt; peak heater-cathode volts, 90 max. This 
type is used principally for renewal purposes. 


Typical Operation: {NDICATOR SERVICE 

Plate- and Target-Supply Voltage ..............-00-eceesee 200 250 volts 
Series Triode-Plate Resistor... 2... 0 cs ae oe oiive se ceo uu 1 1 megohm 
Target Current (For zero grid voltage) 5... 0... nsec cece ees 3.0 4.0 ma 
Triode Plate Current (For zero grid voltage) ............... 0.19 0.24 ma 
Triode Grid Voltage (Approx. for 0°: shadow angle).......... -18.5 —22 volts 
Triode Grid Voltage (Approx. for 90° shadow angle)......... 0. . 0 volts 
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REMOTE-CUTOFF PENTODE 


Glass octal type used in rf and if stages of 
radio receivers employing ave. It is also used as 
a mixer in superheterodyne circuits. Maximum 
over-all length, 4-7/8 inches; maximum di- 
ameter, 1-9/16 inches. Tube requires octal 6U 7 -G 
socket. Refer to type 6SK7 for general appli- 
cation information. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 250 
(300 max); grid-No.2 supply volts, 300 max; grid-No.2 volts, 100; grid No.3 connected to cathode at 
socket; grid-No.1 volts, —3; plate resistance (approx.), 0.8 megohm; transconductance, 1600 umhos; 
plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.25 max watts; grid-No.2 input, 0.25 max watt. 
This is a DISCONTINUED type listed for reference only. 


TRIODE—PENTODE CONVERTER 


Miniature types used as combined 6U 8 
oscillator and mixer tubes in television 
receivers utilizing an intermediate fre- 6U 8. A 
quency in the order of 40 megacycles 
per second. In such service, these types 
give performance comparable to that obtainable with a GAGS mixer and an 
oscillator consisting of one unit of a type 6J6. When used in an AM/FM receiver, 
the triode unit is used as an oscillator for both sections. In the AM section, the 
pentode unit is used as a high-gain pentode mixer; in the FM section, the pentode 
unit is used either as a pentode mixer or as a triode-connected mixer depending on 
signal-to-noise consideration. Type 6U8-A has a controlled heater warm-up time 
for use in television receivers employing series-connected heater strings. Outline 12, 
OUTLINES SECTION. Tubes require miniature nine-contact socket and may 
be mounted in any position. 


PISA TMV OL TAGE)... bis quctaieoasathcotege hee eres ai ee se bse scelet see Sake a aie shake « 6.3 ; volts 
EVES The CRI REIN Ty: seb gsieticlediuny oa veoleseusrenctenenoheemeroeiens Sidhe cashhecvenc oistsu oncom ths 0.45 ampere 
HEATER WARM-UP TIME (Average)* for 6U8-A..... cc eee eee eee eee 11 - seconds 
DIRECT INTERELECTRODE CAPACITANCES: ; 
Without With 
External External. 
Triode Unit: Shield Shield 
COTIUSCOMELACCOML SE, Toe tich ist dace eee Celt es orate hee ere 1,8 ISS ae pol 
Griaito Cathodevand Heater’ tn. cc% csi os siake shu csailacs cle te 2.5 TAR SG eb" ewe upi 
PatetorGathode and) Heaters .i.4 Gy.iaartiectes gee oe Ast em ols (0.4 How ays Ss ppt 
Pentode Unit: a: teas 
GTI OSLELOLPIACE ee carotene eas Bas el citiee cle ands aah 0.010 max 0.006 max ppl 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and a 
1 ECB ENG av SN AN Gig Meet IO Rectan arn Wanna CGA an Ba Ooh netiauge noe 5.0 Re SS) ppt 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- ; so ae 
HOTOGTNS NEI hy Geastert aoe hee Arden CO DSRS ORR a a ON 2.6 2 o.40 fe: 
Heater’ to Cathode (Approx:, Hach Unit)... ........08s...0% 3.0 Pa 3.00) ppl 
* For definition of heater warm-up time and method for determining it, see type 6CG7 
Characteristics: Triode Unit Pentode Unit 
PIRLESS UD Dl ym VOLUAS Grae fe retary hie a clase age eielececee ate Sil aeites s 150 250 volts 
Grid-No.2: Supply. Voltage 8 02) 72). s451 oe of tates », vice ee fs Shee atts = 110 volts 
Catnoue- EIAs I VCsIRGOL foe rns ie cine etnies eilsl eee #6 eee alibi Uobebpe-s wastes 56 68 ohms 
Amplification: Mactor:..-. cc aeertiee sah ay sists ele loss. arsine. eum Bees 40 - 
PlatewNesistance \CAPprok,) sre. fo ao hes & cts Polbvere seee alee eieioue suey 5000 400000 ohms 
"PT TANACOUGUELANCE 25 G'ont eee als ah oe Oe aot os Sara Des 8500: - 5200 umhos 
Grid-No.1 Voltage for plate current of 10 wa...........-605. -12:. -10 volts 
Lb erert Gab igisk? lawiaes c Chen aie ntae Oy Gh OL akc ee Sree eee ee eee 18 10 ma 
GTIGeNO.2 Current:s  cic.5.0) barrens RAS OA rea DM eile Bore Hae es - 3.5 ma 
CONVERTER SERVICE 
Maximum Ratings: Triode Unit Pentode Unit 
EAT Hie VOLTAGE) oi eet eh. fac a eM ede ee 8, <)BaC ol sl ope one oo) 8 Boel took 300 max . 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGH............-+5- - 300 max volts 


GREDON O:2AV OL TA GH crsiss free orci lane a heen Sober uate aie _ See curve page 67 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 


IR OSitiVes Dinsiiy alte 572 )o).0/s vavcabac usar tose carer oueeede couseak Suaheeeks ari obehe es aibie . 0 max O.max. . volts 
PEAT HO ISSIPA TION diate terntss coke atlolel a sil eueyers: stevens sietre'si estas sities 2.7 max 2.8 max watts 
GrRib-No.2 INPUT: i : 

For grid-No.2 voltages up to 150 volts.............000. ; - 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts ....... ‘ ad See curve page 67 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 200t maz 200} max 
Heater positive with respect to cathode.............+. 2008} max 2008} max 


© The de component must not exceed 100 volts. 
+ For type 6U8-A. Peak heater-cathode volts for type 6U8, 90 maz. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6U8 
Er=6.3 VOLTS. 
GRID-N&2 VOLTS=I10 


MPERES 
ty 
° 


a 


PLATE (1,) OR GRID-N22 (Ica) MILLIA 


: ra 
com Tas — ee 
(2cciae pa-f--4-2-[--4--4 
eer el aS OR 
Co) 50 100 150 pcre hbase 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT OR PENTODE UNIT CONNECTED AS TRIODE 


TyPe 6U8 
E¢=6.3 VOLTS 
PENTODE UNIT AS TRIODE: 
GRID N22 CONNECTED TO PLATE 


‘PLATE (Ip) OR GRID (Ic) MILLIAMPERES 


300 400 
PLATE VOLTS 


HALF-WAVE VACUUM RECTIFIER 


6V 3. A Miniature type used as a damper 
tube in horizontal deflection circuits 


of television receivers. Outline 19, 
OUTLINES SECTION.Tube requires 


se 


volts 
volts 


miniature nine-contact socket and may be mounted in any position. It is especially 
important that this tube, like other power-handling tubes, be adequately ventilated. 


HEATER VOLTAGE CAC/DC) oc ci cic erie assay che hoe eel aue ane eptl car asked areas 6.3 

HEATER GURRENT), Lilie 2. Get oetaee eles sa ale cee Sie ST Ee Pen ok eels ee 1.75 
DAMPER SERVICE 

Maximum Ratings: For operation in a 525-line, 30-frame system 

PEAK INVERSE PLATE VOLTAGE# (Absolute Maximum)... oc... ccc cece cece 6000tmax 

IPBAK JBLATH ‘CURRENT 120th cs axe greys, cece cy native caters aie ote at PORT ets Ode eee eee de 800 max 

DG PLATE GURRENT 2.55 laos s)s nies a4 cee aac ened aa ae sige GPS wxteetster sare he 135 max 


volts 
amperes 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode# (Absolute Maximum)........ 6750 tamax volts 
Heater positive with respect to cathode... .....'.....500cteescwcsceedié 300° max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

¢ Under no circumstances should this absolute value be exceeded. 

# The de component must not exceed 750 volts. 

° The de component must not exceed 100 volts. 


G2 Gi 
) 
HN BEAM POWER TUBE 


Metal type 6V6 and glass-octal 
RO OF type 6V6-GT are used as output am- 6V6 
Oy FT) k plifiersinautomobile, battery-operated, 6V 6 GT 

S:6V6 and other receivers in which reduced or 
ekg ria plate-current drain is desirable. Out- 
lines 6 and 28, respectively, OUTLINES SECTION. Type 6V6-GT may be sup- 
plied with pin No.1 omitted. Tubes require octal socket and may be mounted in 
any position. The 6V6 and 6V6-GT are equivalent in performance to type 6AQ5. 
Refer to type 6AQ5 for heater and cathode considerations, application information, 
and characteristic curves. 


FIPATMREVOLTAGEH.(AC/DC)ish cc anyorsuio ile cei o siete Bastoner® «er oalee are « bree weeeieey 6.3 volts 
PIPATER CURREINGE oo ooo Sevres 00 tit vse os wes tive ua a8 9 me be 03 Sutiie sold ioverorenels 0.45 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6V6° 6V6-GT 
GrigENio-lo“to- Plate. tie Wiclate setae ae Ore en eee ee 0.3 0.7 uuf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3... 10 9.0 put 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 11 7.56 ppl 
° With shell connected to cathode. 
Maximum Ratings: SINGLE-TUBE CLASS A: AMPLIFIER 
UA THAVOLTA GE Seba ferries fre ae title te a fons afeveS aus auseie ta/e es ow loners «ein eee ob Slee 315 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ....... 0. ccc cc ccccccsccvesscccrcece 285 max volts 
BREATH EOISSIP ARI ON tories cioies wteeiie ole alee mie ee Dee ka eos ot ee See 12 max watts 
CERT DSIN OSCE PUD ete (ea te tate eee seus Soe fey ation aca raile aii. iSOUND Slviee ol oibicne eocteveslecaiion’s 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode....... Ries aise whee crt tats A 90 max volts 
Heater positive with respect to cathode.........,.....cc0ccccssceceee 90 max volts 


Typical Operation: 


IPYALCUVIOIEA TOME terete teat oe eats erst sia Shelensfecatetenersresy 180 250 315 volts 
Grid=Not2iVoltazeyseueeay ms oe cee erica te 180 250 225 volts 
Grid-No.1 (Control-Grid) Voltage.............. -8.5 -12.5 -13 volts 
Peak AP Grid-Now Voltage... oo... es wcrc cscs. 8.5 12.5 13 volts 
Zero-Signal Plate ‘Current.............cc0secces. 29 45 34 ma 
Maximum-Signal Plate Current................ 30 47 35 ma 
Zero-Signal Grid-No.2 Current (Approx.)........ 3 4.5 2.2 ma 
Maximum-Signal Grid-No.2 Current (Approx.).. 4 i 6 ma 
Piatesktiesistances .\..¢-tesue see meee eine 50000 50000 80000 ohms 
ELTANSCONGUCLANCE)uwettre = a0's staes a nice tis Gieke slave se ss 3700 4100 3750 umhos 
POAC, RESISCATICE ae incite ee: duel arate. cere Biel e o eheiees Be wis 5500 5000 8500 ohms 
TotaletlarmonicsisGOrtion. ce. > 6s cletiierersierere oie ec 8 8 12 per cent 
Maximum-Signal Power Output................ 2 4.6 5.5 watts 
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 


(Same as for single-tube class A, amplifier) 
Typical Operation (Values are for two tubes): 


PlateavVioltage war Cacti. c-> cate cn catia Gis @ Reiki ooo n eae iste 250 285 volts 
KITIG=N OLAV OLERIO lt Se nT ne cei to ens neta male oeben 250 285 volts 
Grid-No.1 (Control-Grid) Voltage ..............00e0e0008 ‘ -15 -19 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............+..05- 30 38 volts 
Zero-signalse Atev@urrent.ie actin icone aie ee een cee aks 70 70 ma 
Maximum-Signal Plate Current... ....4....cccccescccscescs Fs 19 92 ma 
Zero-Signal Grid-No.2 Current (Approx.)..............0000% 5 4 ma 
Maximum-Signal Grid-No.2 Current (Approx.)............. 13 13.5 ma 
Plate Resistance (CA pprox.) ae eres. wtih e ee ele ena. 60000 70000 ohms 
Transconductance...... Sue waMn te Bay shsWasietete te vartarrowetst etre a\'ea tet els foe 3750 3600 umhos 
WiieCti Ve lsO8d esIstance. ncc'0 rmeteie ier ee sore coach eel ele 10000 8000 ohms 
Total: MarmonicsDistortion ek ee eee ne ee ee 5 3.5 per cent 
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Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For-fixed=bias;operation 37.2.04\.. 22 ae ea ae > Cae he eee 0.1 max megohm 
For cathode-bias operation........... ot. teouke 20 deans eeties A 0.5 max megohm 


TWIN DIODE—MEDIUM-MU TRIODE 
Glass octal type used as combined detector, 
amplifier, and ave tube. Outline 88, OUT- 
LINES SECTION. Except for interelectrode 
6V7-G capacitances, this type is identical electrically 
with type 85. Heater volts (ac/dc), 6.8; am- 
peres, 0.3. For diode operation. curves, refer to 
tvpe 6AV6. Type 6V7-G isa DISCONTINUED 
type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


" . ...Glass octal type used as damper 

6W4- GT _. diode in magnetic deflection circuit of 

i -_, .television receivers and as a rectifier in 

conventional power-supply applica- 

tions. Outline 23, OUTLINES SEC- 

TION. This type may be supplied with pin No.1 omitted. Tube requires octal 

socket and may be mounted in any position. It is especially important that this 

tube, like other power-handling tubes, be adequately ventilated. For curve of 
average plate. characteristics, see page 64. 


Ema TER VOLTAGE (AGC) O.ok ooo smaiete os mie ae aie w ee eco Se ayers a aes eas ere at 6.3 volts 
HBATSR CURRENT Ae sailors to teal ave ake aie Taie: eres oi orate ue sueraie tt rak Severe: aeayenatelt 1.2 amperes 


DAMPER SERVICE 


Maximum Ratings: For operation in a 525-line, 30-frame system 
PAK INVERSH PLATE VOLTAGE? ..0050 6 cn fact ee ea ddticielt Sedalia s vile ed ale'sis o's 3500 maz volts 
PAK PRA TH CURRENT. ctclccc ele ae cc a nad La aiatal celta ae netate teerinees le bua mee eee 600 max ma 
DG, PLATH' CURRENT sii «2s. alerds gion tee ome eretiel ne Ge ashe pe tare Sue aoa es 125 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode*..... 0... ccc cece eens 2100 max volts 
Heater positive with respect to cathode... 5.0.0... eect cee c sw aees 100. max volts 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


Maximum Ratings: RECTIFIER SERVICE 
Prax INVERSE PLATE:VOLTAGHS cieo5 5. 2eb < ose sales srk, 1 eee. Gale. 1250 max volts 
PDPAK PLATE" CURRENT CC ae ree clea te eae eae ye > ERR eee ee 600 max ma 
Hot-SwITCHING TRANSIENT PLATE CURRENT (For duration of 0.2 second maz) 3.5 max amperes 
DorOuTePuUT: CURRENT «oi Gee eh aaee.cc + ale teeta are Ssue oe Ot) tdi oot) eee ee 125 max ma 
PEAK HEATER-CATHODE VOLTAGE: ; 
Heater negative with respect,to cathode... a2 «6 2c ce so. ee oat eave 450 max volts 
Heater positive with respect to cathode .............. cece css c cee esses 100 max volts 
"i se Mae _, Half-Wave . Full-Wave 
Rectifier Rectifier 
Typical Operation (Capacitor-Input Filter): m=" (One Tube) (Two Tubes) 
AC Plate-to-Plate Supply Voltage (rms)...............0.05% — 700 volts 
AG:Plate-SupplyzVoltage (rms)e.020% «ence sees ite 350 _ volts 
Filter-Input Capaeitortiiek, sine: © os « cairns at aie Oe meena 20 20 pf 
Minimum Total Effective Plate-Supply Impedance per Plate. . 145 - 145 ohms 
DC Output Current. s.:ocsc eres Oe Seas cer rn ee eee 125 250 ma 
DC Output Voltage at Input to Filter (Approx.): 
f 62'S MS |. aed oy saint cea yale eee 390 - volts 
Av balDload current of | PZB ria Pr. lerokcs tarsegiacie cv ee re 395 E volts 
E IZSFM|a, cue eee Cee Te wees 335 | = volts 
ag Fall toad, eaaeent ot Pn Rea ge eee ogra ete om 350 ~ volts 
Voltage Regulation (Approx.): ivr: of 
Half-load to Tall-load: Current is. < o.caao os 5 16 n ise) vevpel esta ong ely BG en 45sec 39-7! volts 
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BEAM POWER TUBE 
Glass octal type used in the audio 
output stage of radio and television 6W6-GT 
receivers. Triode-connected, it is used 
as a vertical deflection amplifier in tele- 
vision receivers. Outline 22 or 28, 


OUTLINES SECTION. This type may be supplied with pin No.1 omitted. Tube 
requires octal socket and may be mounted in any position. 


PLR ALER A VOLTAGE (AC) DO). ciivmrsts lea cle cis sick d Misi tel sine eabaca sides ne al boheme 6.3 volts 
PEO ek Ora an A Se AO a Le eit ae a A ee ee ere amperes 
DIRECT INTERELECTRODE CAPACITANCES: 

CRTC MINOMIBLORER G UGS we iayccaiaue nu eas Coe 2 Tae EN es RRA ores, 0.5 athe 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............ . 15.0 ppl 

Plate to Cathode, Heater, Grid No.2, and Grid No.8............22006. 9.0 pepe 
Maximum Ratings: CLASS A; AMPLIFIER 
Rae A CINCY OU PACINE 6 ig SRC satel eons ete eae kv ocleuldty ailedons tease etelovdeleceta.s 300 max volts 
GBID-NOM@iSCREEN-GRID)). VOLTAGES.) jG sic cies ole ss icc ue « se eRe tte’ 150 max volts 
Tete Ngo) OF SCLISIU an (alae gee Lee ony hen Pe oh meee PI RL ea SRE Mee Loa 10 max watts: 
(Sy BTID = INOS MLNS Te ie SL Nesters tc es eR MR ge a ial dace bods aan Bi 1.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... ccc cece ccc cces 200 max volts 

Heater positive with respect to cathode. ............ cece eee ev eveee 2008max volts 
& The dec component must not exceed 100 volts. 
Typical Operation: 
PIGtemUupply AV OLLAGC my oe a Aa Mee oak ee eo oee ee’ 110 200 volts 
Grid-No:2Z SupplyaVioltages fins oc nek caer ene oe ame ee 2 110 125 volts. 
GTIG-N Ou ACCOntrol-Grid). V Oltage.. 1 = aikewe ee at. las « otat ls —7.5 — velts: 
WatNoGe-DiasitesiSbOri. suc nese cronies ere es og halle Ae — 180 ohms 
PealksAheGrid=-NO-le Voltages Cio r owt ee cue lee alee Ses 7.5 8.5 volts 
BELO SIINA PLACE CULLEN Gaees Oe oe es oe eee ee eee be 49 46 ma. 
Maxinumesipnal Pilate Currentonarites einen sak oe eee 50 : AT ra 
CTO SION AG TINO. 2; CUITEH Ta ctasnea neh ere ee ne 4 2.2 ma 
Maximum-Signal Grid=-No.2) Current: ..2 460s 0a otk ote. 10 8.5 ma 
Plate ResistancerCA pproxs)s cieud« teeiek sushi ote eee eel oes 13000 28000 ohms 
PUPAlSCONGUCEANCE. 2 etc een ere mete Mera, Sone tee 8000 8000 »wmhos 
Pistesmogdpiyesis tances arat tes tei ne wins) asi eee baie arden tondiecs ohare 2000 4000 ohms 
Heraisivarmonies Distortion (A Dprox.)< 71 ake ite ees on ee 10 10 per cent 
Maximum-signaiePower OUCpUGsn. co cct okies tin sce le clencionete sie 2.1 3.8 watts 
Maximum Circuit Values (For maximum rated conditions) : 
Grid-No.1 Circuit Resistance: 

MOP HCd=bIAS OPETAtIOIN Sicko eusis: siate oGeidles oc e(eMebeay nies andl alases 4AG.0 5 Par spaxareie ethene 0.1 max megohm 

Momcatnode-Dias +O POLALlON a ta cercldine se atole, sts DLs ete spe scents. stahsrete eacston ofc gists 0.5 max megohm 


Sh Ss PLATE CHARACTERISTICS 
NTODE Sap os 


TYPE 6BW6-GT 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=125 
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PLATE (Ip) OR GRID-N22 (Ica) MILLIAMPERES 
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PLATE volts 92cm~ 42T 
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Characteristics (Triode Connection)*: 


Plate Voltageds...cc% crerosveve oicharehavstuss clever mus ine usta ero isiie oslo enene epnals sea U Ne ierny « 225 volts 
Grid=No.t Nottare.~..«,. ace ttenrao neh} oar Datei ibe tes o feeeics 6 —30 volts 
Amplification "HaGbDIs.«.. .. sols scene oe pe seule Calls spac eee eee ati e ote 6.2 

Plate: Resistance nc. s piote cic ceric Sieh te eit erate tales + oe ra ne nar en see eee 1600 ohms 
TranscOndtiUectances sci; sc + erate ie Perehs GAP crete ne ont ar th Re LCR Rena fey ee 3800 umhos 
Plate Currents, ossices ois 5 stout eer ee ed Ray CUR Ea ee ed Seay ene re a ma 
Grid-No.1 Voltage (Approx.) for plate current of 50 wa. ........... ks —42 volts 


*Grid-No. 2 connected to plate. 


VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 


For operation in a 525-line, 30-frame system 
Maximum Ratings: 


DG PLATE VOLTAGE. 22 0 Sedreyne a cerscal oles asd eave leyene Maeve eo oo eR ate EES a 300 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute maximum) ............. 1200°max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. .......00... 0-0 eee ccceaeees —250 max volts 
CATHODE CURRENT: 

Peale he See Gye abe eee oe See ae ae oS de Se ie es oe Se ere 140 max ma 

A VOLPE oi 8 a Ssediea % dcdmutlla: ape celys. ats>h > MEIER TS HOM Die. bi Mensa ads BY eusie.ta) ‘sahaperepareeste 40 max ma 
PLATS DISSIPATION :,05¢ 6 <ccce 3. 3 Sa ee: Oe ee ee aes ed See sore 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ................2scevcesvcocs 200 max volts 

Heater positive with respect to cathode. ............... ees enecescens 2008max volts 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 
EFor-cathode-biasho pera tiongwnck ss se. tuainene cece ere islas Weais: oe Ueusecioiness oven olageeet clei 2.2 max megohms 


* Grid No.2 connected to plate. 

+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

° Under no circumstances should this absolute value be exceeded. 

a The de component must not exceed 100 volts. 


AVERAGES ee CHARACTERISTICS 


RIODE CONNECTION 
TYPE 6W6-GT 
E¢=6.3 VOLTS 

GRID-N22 CONNECTED TO PLATE 


250 


150 


PLATE MILLIAMPERES 


fe ts/nistainey Bee 
A AP aes 


ea es Spy amas Cee 
apap arde a> danienn 


Oo 1090 200 300 ~50 600 
PLATE VOLTS 92CM~-7943T 


50 


SHARP-CUTOFF PENTODE 


Glass: octal type used as biased detector 

or high-gain amplifier in radio receivers. Out- 

6W7 G line 38, OUTLINES SECTION. Tube requires 

7: octal socket. Heater volts (ac/dc), 6.3; am- 

peres, 0.15.. Maximum ratings: plate volts, 300 

max; grid-No.2 (screen-grid) volts, 100 maz; grid- 

No.2 supply volts, 300 max; grid-No.1 (control- 

grid) volts, 0 min; plate dissipation, 0.5 max 

watt; grid-No.2 input, 0.1 max watt. Within its maximum ratings, this type is identical electrically — 
with type 6J7. Type 6W7-G is a DISCONTINUED type listed for. reference only. 
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a FULL-WAVE VACUUM RECTIFIER 


H PDs : : 
(3) (6) Miniature type used in power sup- 
| ply of automobile and ac-operated radio 
aA Z), receivers. Equivalent in performance 6X4 
to larger types 6X5 and 6X5-GT: Type 
PD2 6X4 requires miniature seven-contact 
socket and may be mounted in any position. Outline 13, OUTLINES SECTION. 
It is especially important that this tube, like other power-handling tubes, be ade- 
quately ventilated. For discussion of Rating Chart and Operation Characteristics, 
refer to: type 6A X5-GT. 


HEATER VOLTAGE (AC/DC)...... MOE es PAN Bork als eps oe ane oes Bal “efectos es a ie ee « 628 volts 
HEATER CURRENT. ....-.0006 is olttcbegeralachtio a ote sialseiesubecs. a bss see sidisievspell sere te OO ampere 
Maximum Ratings:. FULL-WAVE RECTIFIER 
PHAKUINVERSEOP LATED V OUTAGE, «Ad. ook cclge oe esos bapisicule diego lew oe nel bys coees, LaDO max volts 
IPRA TARR arr mNT=CPer, Plates). Syed an. « sac a5) orancusaekedohonereuec'efonoeuartRe «tells orate 210 max ma 
ACGEPLATE SUPPLYON-OLTAGE (Per Plates 1ms)). .a.2 «cpoacic ci a,0 seis ole ewido 6 de aed See Rating Chart 
DGOmiPrzGoRRENT (Per iPlate) x ikon: sectereht oom basmaclouueie gis aie cs's ce uc lacets .eee see Rating Chart 
HorT-SwITCHING TRANSIENT PLATE CURRENT....... ie soutepalier arava rouguaieustal’s aeupcenevetenete # 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........0e. slodntevel ratsuamelere: ole cle cave oF OULItOL volts 

‘Heater positive with-respect. to-cathode......cceccccccsceserescccecccess 4500 max volts 
Typical Operation: 

Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms).......... aera aes ‘ 650 900 volts 
Hatter input CapaChvOl sc ce ertehereat)s tusk ee ce eve tie.acoiebuale hevecen so 10* - 
Effective Plate Supply Impedance per Plate................ 520 - ohms 
Minimum: Bilter-Input Choke: J... 3,25 mcswigid os.s a amcgwneats vo ore - 10 henries 
DG. Output Voltage at Input to Filter (Approx.): 

A tinal l Toad CUPTeNt OLD ING 5 ees. ooo icithcsyepe sgeges coatyelmeucliene’s 360 385 volts 

At full-load current of. 70-ma......... Sats Es i ae a RE NE CS an 300 370 volts 


# If hot-switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 1 ampere during 
the initial cycles of the hot-switching transient should not be exceeded. 

* Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
should be increased to prevent exceeding the maximum rating for peak plate current. 


RATING CHART 


TYPE 6X4 E¢=6.3 VOLTS 
CAPACITOR OR CHOKE INPUT 
Willa CHOKE INPUT ONLY 


DC OUTPUT MILLIAMPERES PER PLATE 


500 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE 


92CM-8025T 
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OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE 6X4 
E ¢=6.3 VOLTS . 
FILTER-INPUT CAPACITOR = fou? 
TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE 


TYPE 6X4 

E ¢=6.3 VOLTS 
CHOKES OF INFINITE INDUCTANCE 
----- CHOKES OF VALUES SHOWN 


——— BOUNDARY LINE FOR CHOKE VALUES 
SHOWN 
700+ CBA=SEE RATING CHART 


520 OHMS FOR CURVES !-5 
PER PLATE 1400 OHMS-FOR CURVES 6-8 


7O00- DEA= SEE RATING CHART 


oer DE Berg er 
L — 
5AS_ SHOWN Tome ie 


/_| 


ol 


OC OUTPUT VOLTS AT INPUT TO FILTER 


ry 
/, 


DC OUTPUT VOLTS AT INPUT TO FILTER 
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92CM-803iT 92CM~8030T 
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FULL-WAVE VACUUM RECTIFIER Peary a 
6X5 Metal type 6X5 and glass-octal 
type 6X5-GT are used in power sup- 
6X5-GT ply of automobile and ac-operated re- Rate . 


ceivers. Outlines 6 and 23, respectively, toe Xe 
OUTLINES SECTION. Type 6X5- NC + 6X5-GT 
GT may be supplied with pin No.1 omitted. Both types require octal socket. Type 
6X5 should be mounted in vertical position, but horizontal operation is permissible 
if pins 3 and 5 are in horizontal plane. Type 6X5-GT may be operated in any posi- 
tion. For maximum ratings, typical operation data, and curves, refer to type 6X4. 
Type 6X5 is a DISCONTINUED type listed for reference only. 


TRIODE-PENTODE CONVERTER 


6X8 Miniature type used.as combined 

oscillator and mixer tube in television 

receivers utilizing an intermediate fre- 

quency in the order of 40 megacycles 

per second. In such service, the 6X8 

gives performance comparable to that obtainable with a 6AG5 mixer and an 

oscillator consisting of one unit of a type 6J6. When used in an AM/FM receiver, 

the triode unit is used as an oscillator for both sections. In the AM section, the 

pentode unit is used as a high-gain pentode mixer; in the FM section, the pentode 

unit is used either as a pentode mixer or as a triode-connected mixer depending on 

signal-to-noise considerations. Outline 12, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. 
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HEATER VOLTAGE.......... AOR CR CMOUSRE ateP Els lacdca shahabere os sieve sieve, at eite. ai ate; cere 6.3 volts 
PEA THRIG GREEN TG (ey sick Rae HER iat ere ere aeTae es Side w oes Sis pores 0:45 ampere 
Without With 
Direct INTERELECTRODE CAPACITANCES (Approx.): External External 
TRIODE UNIT: Shield Shield 
TUNEL ORE ED GELLAR pa Serraiv s os raise) euch ood ahaee Eaeben sh amees stadt ite to 1.4 1,4 ppt 
Grid co Cathoderand Heater ct 505s, ssrefopevawssarm ches oueusuese 2.0 250 pt 
Pilate to Cathode and Heater gaara: occas. ete ek 0.5 1.0 ppt 
PENTODE UNIT: 
COTTE O SIN COMEL ACO Ses, Soeh euch onapenee shot clst stenapehedototin o) oy or mete ee 0.09 max 0.06 max ped 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8... 4.3 4:5 pepe 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.... 0.7 1:4 “pk 
‘Pentode.Grid No.1 to Triode Plate. ...........0..0000000- 0.045 max 0.035 max ppl 
BPENtOGe LE late. LO) ETIOGC PIAtG s, aa) lt oo shoes cpetuecaguvace aicisvonsy vars 0.040 max 0.008 max ppt 
Characteristics: Triode Unit ——_ Pentode Unit 
Plate CEDEy MOLERS Om eG tera tie lant tahomerte eon wine ag oe) ete 100 250 volts 
WIGEINOSS HOUDDIeSssOr Grid) 2447 Farag oka ston eet on — Connected to cathode at socket 
Grid-Noz Supply: Voltages. oc ers chk Gh REDS lh hha OS O's - 150 volts 
CRENOOE= IAS EIVCSISTOR sy coca) eel ae se eae ous lela rotetieual suns SyeuSeormeneuoiens 100 200 . ohms 
ASOT ea LONE EH ACCOL sents cians nlocciecovettielsl ere ae steieiet ace aine eis 40 - 
Biatoawesistance CA pprox: Ruwais see ee ee eek ee lee a aie 6900 750000 ohms 
MTANSCOMCUCCAM CE sins teitircs Soteieke iba ed otoe Ira ot Sait eins Pee aber s 5800 4600 umhos 
Grid-No.1 Voltage for plate current of 10 wa.............. -10 —10 volts 
Nye Donte IPT elab eae amie ote resco eouet chart aus Latake erwin cl ote 3) otevialole else wits 8.5 en ma 
Grid=NO.2 Curren try cs, s: ttancsn Mae ake IR ot at ean er tee Mie aera > 1.6 ma 


CONVERTER SERVICE 
Triode Unit Pentode Unit 


Maximum Ratings: as Osc. as Mixer 
BEE DEOL TAG Biel oercyte ee ie ods aoe or ee Ee Seaiede tebe chars 250 max 250 max volts 
GRID-N0:Z:SUPPLY-V-OLTAGE in 5 sake wins Ss sib cee ale Sie Do eet os = 250 max volts 
GRID-N 0.2 eee eee VOLTAGE Ab theatre coe eee - See curve page 67 
GRIiD-NOo.1 (CONTROL-GRID) VOLTAGE: 
IemAtLVEIDIAS HVAlUG ovo g wlonc pore ecneley ostiskoouetainsiiats are che leis 40 max 40 maz volts 
IPGSIELVGl DIAS BVal Omen aie whens eee Wiers ial oearae, ote 6.6 piece! tucks, s 0 max 0 max volts 
IREATH AO ISSIPATLON A teantctaregeniensiis ae os ayeayS br sstieveremedy eevee a es 1.5 max 2.0 max watts 
Grip-No:2 INPuT: 
For grid-No.2 voltages up to 125 volts. .@............. - 0.4 max watt 
For grid-No.2 voltages between 125 and 560 VOLUSP insta sts. « = See curve page 67 
GRID- NO EPUNE UTS Gisils eA cle ease io oo RE oh el katong sole ail as 0.5 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 100 max 100 max volts 
Heater positive with respect to cathode ............. one 100 max 100 maz volts 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


iva Aa 
Nez 


PLATE (Ip) OR GRID CIc) MILLIAMPERES 


ay eety 92CM-7T53IT 
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Triode Unit Pentode Unit 


Typical Operation: as 250-Me Ose. as Mixer* 

Plate: Voltage cine earns he tines che are tle ae arti cree ere 150 150 volts 
Grid NOB ieee sys vephots eseucec eee aiatel ache nane oooienat a ererenanaes ie ata — Connected to cathode at socket 
Grid=I¥622 GV Olt ace. Sc eoe oo tee ee Ore oiahclcG seottebentcn eas _ 150 volts 
Mixer: Grid=No.l Supply Voltage. ... 0... ccc cece ee ene ~ —3.5 volts 
Oscillator Voltage at Mixer Grid No.l. .............00005 - 2.6 rms volts 
Mixer Grid-No.1-Circuit Resistance. ...........ce eee e ees - 120000 ohms 
Oscillator:Grid: Resistors. sc..01- dene tsucdersie ile wie sieteie ue euenn ere 2700 ohms 
Conversion Transconductance...........+.++. Mian TSO F a 2100 umhos 
Plate: Guaprent ce boc Pear aeen es heres oe Wal hers ho elcge ate ee 13 6.2 ma 
Grid=-NoOiZCurrent.; 45 ss cis seas o alaiche cit Genes ers = 1.8 ma 
Grid=-Nols@urrentiar. waa. Matte Melee rete @ oveiereus ouayepopsaiucgetret ee - 2.0 a 
Oscillator Power Output (Approx.).. 0... cc cece ewer eens 0.5Ft - watt 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Por fixed=bias Operation caer. asco is ps ceselers op « wise se ctcetelera.s yie.c eaten aye teenies 
Forcathode-Wias 0 pera tiOn secede <cisieusncies siaityei chee co thereheneits eltaei aes aie reholers 


*With separate excitation and triode unit grounded. 


0.1max megohm 
0.5 max megohm 


tIn TV or FM receivers, it is generally desirable to operate the oscillator with less power input than 
shown in the tabulated data-in order to avoid over-excitation and excessive oscillator radiation. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 


aq 
ead ed SH 


GRID-N2! VOLTS Ec,=90 


nN 
& 


TYPE 6X8 
Ef£=6.3 VOLTS 


Bulg 
basi 


PLATE (Ty, ) OR GRID-N2& 2 (IC 2) MILLIAMPERES 


PLATE VOLTS 


FULL-WAVE VACUUM RECTIFIER 


Glass ty pe used in power supply of radio re- 
ceivers.Outline34 or35, OUTLINESSECTION. 
6Y5 Heater volts (ac/de), 6.8; amperes, 0.8. The 
maximum ac plate voltage per plate is 350 
volts (rms), and the de output current is 50 
ma. This is a DISCONTINUED type listed 
for reference only. 


BEAM POWER TUBE 


Glass octal type used as output amplifier 
in radio receivers in which the plate voltage 
available for the output stage is relatively low. 
It is also used in rf-operated, high-voltage power 

6Y6-G supplies in television equipment. Outline 41, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 1.25. Typical 
operation and maximum ratings as class A: am- 


GRID-N& 2 VOLTS=!I50 
GRID-N2 3 VOLTS= 0 


plifier: plate volts; 135 (200 max); grid-No.2 (screen-grid) volts, 135 max; plate dissipation, 12.5 max 
watts; grid-No.2 input, 1.75 max watts; grid-No.1 (control-grid) volts, -13.5; plate ma., 58; grid-No.2 
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ma., 3.5; plate resistance, 9300 ohms; transconductance, 7000 wmhos; load resistance, 2000 ohms; maxi- 
mum-signal output watts, 3.6. At maximum ratings, the 6Y6-G can deliver 6 watts output with load 


resistance of 2600 ohms. This type is used prineipally for renewal purposes. 


: RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum Ratings: 


DCS SUATES VOLTAGE &: .. Jc (rete itoe Geen rieae ts mucsatates Dulis mle SSS eS oes 350 
DCrGRID- NO!2s VOLTAGE. Saeed som aia cn sel eee aes Seca. 135 
DGCIGRIDENOS I ViOLTAGE. SE wccrmebs ae ered Se aca Sane coe Cae RI SNEED cues cee —90 
DOCRRUATHAOURREIN Ts icic do See ee ase ee ter et eee eee BSE ns «oho 80 
DGtG RD, NOMECURRENT Heise eens oe.che Gilet Sie Gee Ce eee uss Cita ene res 
EEA AUN EU LAREN eee TORO tices oO IGT as berth eieiin a's) od o'e.610) 0) am) orbtarnrpele wuacere Gao 23 
KE RADHINOCOPLN PU Tuce terns ait eae stereo ol oie tecetev ean iret nunca tess ste ors ar okie AIO eee eee 0.6 
RELATED ISSTP ATION oc cir siteis. ace 3.0 IE RRs eshte bahay atepaiy < sale Oke deeraese se we hla eek « 8.0 
Typical Operation: 

WNC BEIALCEVOILAT OCI arcs co tree eer acceso re Otel eat fencer nee Cerin tie te me eneuadhsbe win che: soe 350 
Ey URC riGeINIO ec MVOLEA GS Ohne tems Metacoteners ec estea al viene tole stn ateitacr ie ercie sae oe eS Oe 115 
DD GiErid= Nod Volare tin. cure etree ol aces aves ean eeate casters a eitotns eclares Seis sreiseegns ss Shc —40 
IDelasreREGTid=NOclev O1LGAG Oars oot siete Meremsatente caoeitae Can oro te atte race cise ns 48 
WGaelate:Gurrentes cons cto eee Meiieieetes cecuede tickers uebrsatenehicve.tuere site cara a Oats oS ob 60 
JBXOETS IS IN | ryoeolO ibe gaial ay arc eer tot lara Neal valoht aA Thc 5 al RAN reich nen eed ca 551 
DOG mde Nostsourren ts (ADDIOXs) sr cca ce cele anrera ts inate aioe, oie thie tiene uotes me late ube 1.4 
DrivinesCOwerecA DOLOX.) siechare Me isi aka trem usctuspy ct tnemehs Srometereieie: Bova etal cise 1s 5 eo 0.1 
POW eELO UL DU te GND DLOX:) cueusickevdko crane ieee eet encitcs man tacceioheihe se vis cir ene tease es rine 14 


ma 
watt 
watts 


* Obtained from a separate source, from a potentiometer, or from plate supply through a series resistor 


of 45000 ohms. 


+t Obtained from fixed supply, by grid-No.1 resistor of 30000 ohms, by cathode resistor of 600 ohms, or 


by a combination of methods. 


HIGH-MU TWIN POWER TRIODE 


Glass octal type used as class B amplifier 


OUTLINES SECTION. For electrical charac- 
teristics, refer to type 79. Heater volts (ac/dc), 
6.3; amperes, 0.6. This isa DISCONTINUED 
type listed for reference only 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
receivers. Outline 35, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6 in series heater ar- 
rangement and 6.3 in parallel arrangement; 
amperes, 0.4 (series), 0.8 (parallel). Maximum 
ac plate voltage per plate is 230 volts, and 
maximum dc output current is 60 ma. Thisisa 
DISCONTINUED type listed for reference 
only. 


HIGH-MU TWIN POWER TRIODE 


Glass. octal type used as class B amplifier 
in output stage of radio receivers. Outline 36, 


socket. Heater volts (ac/dc), 6.38; amperes. 0.3. 
Typical operation and maximum ratings as 
class B. power amplifier: plate volts, 180 max; 
grid. volts, 0; peak plate ma. per plate, 60 maz; 
average plate dissipation, 8 max watts; zero- 


in output stage of radio receivers. Outline 36, 6Y7 G 


6Z5 


OUTLINES SECTION. Tube requires octal 627 G 


signal plate ma. per plate, 4.2; plate-to-plate load resistance, 12000 ohms; output watts, 4.2 with average 
input of 320 milliwatts applied between grids. This isa DISCONTINUED type listed for reference only. 


FULL-WAVE VACUUM RECTIFIER 


(5)PO1 Glass octal type used in power supply of 
radio equipment where economy of power is 
023) important. Outline 36, OUTLINES SECTION. 


Tube requires octal socket and may be mounted 6ZY 5 G 


in any position. Heater volts (ac/dc), 6.3; 

(2) JY amperes, 0.3. Maximum ratings: peak inverse 

aay H plate volts, 1250; peak plate ma. per plate, 

(1) (8) 120; de output ma., 40; peak heater-cathode 

ae . volts, 450. This is a DISCONTINUED type 
listed for reference only. 
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Glass lock-in type used as detector, ampli- 
fier, or oscillator in radio equipment. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
7 B4 socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Maximum ratings, typical operating conditions, 
and curves for type 7A4 are the same as for 
metal type 6J5. Type 7A4 is used principally 
for renewal purposes. - 


BEAM POWER TUBE 


Glass lock-in type used as output amplifier 

in radio receivers in which the plate voltage 

7 A 5 available for the output stage is relatively low. 

Outline 20, OUTLINES SECTION. Tube re- 

quires lock-in socket. Heater volts (ac/dc), 6.3; 

amperes, 0.75. Typical operation and maximum 

ratings as-class Ai amplifier: plate volts, 110 

(125 max); grid-No.2 volts, 110 (125 maz); 

plate dissipation, 5.5 max watts; grid-No.2 input, 1.2 max watts; grid-No.1 volts, 7.5; plate ma,, 40; 

grid-No.2 ma., 3; plate resistance, 16000 ohms; transconductance, 5800 umhos; load resistance, 2500 
ohms; maximum-signal output watts, 1.5. Type 7A5 is used principally for renewal purposes. 


TWIN DIODE 


Glass lock-in type used as detector, low- 
vaqltage rectifier, or ave tube. Outline 15, OUT- 
7A6 LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.8; amperes, 0.15. 
Maximum ratings as rectifier: ac plate volts 
per plate (rms), 150; de output ma. per plate, 
8; peak ma. per plate, 45; peak heater-cathode 
volts, 330. The application of this type is similar 
to that of metal type 6H6. Type 7A6 is used 
principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 15, OUTLINES 
7AZ SECTION. Tube requires lock-in socket. Heater 
volts (ac/de), 6.8; amperes, 0.8. For maximum 
ratings, typical operation, and curves, refer to 
metal type 6SK7. Type 7A7 is used principally 
for renewal purposes. 


OCTODE CONVERTER 


Glass lock-in. type used as converter in 

superheterodyne circuits. Outline 15, OUT- 

7 A 8 LINES SECTION. Tube requires lock-in sock- 

et. Heater volts (ac/dc), 6.3: amperes, 0.15. 

Typical operation and maximum ratings as fre- 

quency converter: plate volts, 250 (300 maz); 

grids-No.3-and-No.5 volts, 100 max; grid-No.2 

supply volts, 250 (300 max) applied through 

20000-ohm dropping resistor properly bypassed; grid-No.2 volts, 165 (200 maz); plate dissipation, 1 max 

watt; grids-No.3-and-No.5 input, 0.3 max watt; grid-No.2 input, 0.75 max watt; grid-No.4 volts, 

~—3 (0 min); grid-No.1 resistor, 50000 ohms; plate ma., 3; grids-No.3-and-No.5 ma., 3.2; grid-No.2 

ma., 4.2; grid-No.1 ma., 0.4; plate resistance, 0.7 megohm; conversion transconductance, 550 »mhos; 

conversion transconductance with grid-No.1 bias of —-30 volts, 2 zmhos. The application of this type is 

similar to that of metal type 6A8 and glass-octal type 6D8-G. Type 7A8 is used principally for renewal 
purposes, 
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Lock-in type used in output stage of video 
amplifier of television receivers. Outline 20, 
OUTLINES SECTION. Tube requires lock-in 7ADZ 
socket. Heater volts (ac/dc), 6.8; amperes, 0.6. 
Typical operation and ratings as class A: video 
amplifier: plate volts, 300 maz; grid-No.2 volts, 
150 maz; plate dissipation, 10 max watts; grid- 
No.2 input, 1.2 max watts; cathode resistor, 68 


ohms; plate ma., 28; grid-No.2 ma., 7; plate resistance, 300000 ohms; transconductance, 9500 «»mhos, 
This type is used principally for renewal purposes. 


BS 


MEDIUM-MU TWIN TRICDE 


Glass lock-in type used as voltage amplifier 
or phase inverter in radio equipment. Outline 
15, OUTLINES SECTION. Tube requires lock- 
in socket. Heater volts (ac/dc), 6.3; amperes, 7 AF7 
0.3. Ratings and characteristics as class A1 
amplifier (each section): plate volts, 250 (300 
max); cathode-bias resistor, 1100 ohms; plate 
ma., 9; transconductance, 2100 uwmhos; amplifi- 
cation factor, 16; plate resistance, 7600 ohms. 
This typeis used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier in 
ac/dc receivers or in mobile equipment where 
low heater-current drain is important. Outline 
15, OUTLINES SECTION. Tube requires 7AG7 
lock-in socket. Heater volts (ac/dc). 6.3; am- 
peres, 0.15. Maximum ratings and character- 
istics as class A: amplifier: plate and grid-No.2 
volts, 250 (800 max); plate dissipation, 2 max 
watts; grid-No.2 input, 0.75 max watt; grid 
No.3 and internal shield connected to cathode at socket; plate resistance (approx.), 0.75 megohm; 
transconductance, 4200 wmhos; grid-No.1 voltage for plate current of 10 wa, -10; cathode-bias resistor, 
250 ohms; plate ma., 6; grid-No.2 ma., 2. The application of this type is similar to that of miniature 
type 6BH6. Type 7AG7 is used principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier in 
high-frequency and wide-band applications. 
Outline 15, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 7 AH7 
amperes, 0.15. Maximum ratings and character- 
istics as class Ai amplifier: plate and grid-No.2 
volts, 250 (300 maz); plate. dissipation, 2 max 
watts; grid-No.2 input, 0.7 max watt; cathode 
resistor, 250 ohms; grid No.3 and internal shield 
connected to cathode at socket; plate resistance (approx.), 1 megohm; transconductance, 3300 «nmhos; 
grid-No.1 voltage for transconductance of 85 uwmhos, —20 volts; plate ma., 6.8; grid-No.2 ma., 1.9. The 
application of this type is similar to that of miniature type 6BJ6. Type 7AH7 is used principally for 
renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as a combined 
vertical deflection amplifier and ver- 
tical deflection oscillator, and as a 7AU7 
horizontal deflection oscillator, in tele- 
vision receivers employing series-con- 
nected heater strings. Also used as audio mixer, phase inverter, multivibrator, 
syne separator and amplifier, and resistance-coupled amplifier in radio equipment. 
Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of 
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the other except for the common heater. For direct interelectrode capacitances and 
class A; amplifier data, refer to miniature type 12AU7. For typical operation as 
phase inverter or resistanee-coupled amplifier, refer to Chart 10, RESISTANCE- 
COUPLED AMPLIFIER SECTION. 


HEATER ARRANGEMENT Series Parallel 
HEATER V OLTAGH (AC/DC) cane ohhee ties bine ee aie oe ete 7.0 3.5 volts 
HEATER CURRENT), sc. 55 ee ee ee ee Lee eee 0.3 0.6 ampere 
HEATER WARM-UP TIME (Average)*............. ae clout: - 11 seconds 
*For definition of heater warm-up time’and method for determining it, see type 6CGT. 
OSCILLATOR 
For operation in a 525-line, 30-frame system 
Vertical Horizontal 
Deflection Deflection 
Maximum Ratings (Each Unit): Oscillator Oscillator 
DCsPLA TH: VOLTAGE o6).50 nor cee Sie cee Pea eee ee 300 max 300 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE................--- —400 max —600 max volts 
CATHODE CURRENT: 
Peak’>.cctte Aoi ook ies el ee eee Tae ee eR eee ree 60 max 300 max ma 
“A VETALE C8 dey Rakim este ian ethos cat tM Enea ees 20 max 20 max ma 
(PATH. DISSIPATION +, 4 sh « .otiekepcece ce enetele Gian ache ever ae tes uc een 2.75 max 2.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 200 max 200 max volts 
Heater positive with respect to cathode.............. 200amax 200amazx volts. 


Maximum Circuit Value: 
Grid-Circuit; Resistance... -7-: clase ei ee ieee 2.2 max 2.2 max  megohms 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings (Hach Unit): 


DC PEATE VOR TAGIN os seo eee re ae ee lee ee oe eee eee eae 300 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE # (Absolute Maximum)............ 1200}mazx volts 
PEAK NEGATIVE-PULSE GRIDIMOETAGE eh aoe aoa oe ieee. —250 max volts 
CATHODE CURRENT: 

Peake ere Ps Ree es aemcaute ee cay eaten ee Ae ad oo he oe orci aI aha en eae 60 max ma 

IA NOES TOIL 6 se: chicane co ore. 8h sap ehaaas oc atnsatieue avasteees Ratowele hse TEIGLS chce MRR AORERCIEL Seo nas AS 20 max ma 
PLATE DISSIPATION. © Sachse tia one ET ceo cohen 2.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ........... 00. e eee ee eee eee 200 max volts 

Heater positive with respect to cathode............cc cee e seer cece eee 200amax volts 


Maximum Circuit Values: 
Grid-Circuit Resistance: Ss 
For cathode-bias operation ve ny eis om Ce ee ewes Se ae Remora cross 2.2 max megohms 


#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per-eent of one vertical scanning cycle is 2.5 milliseconds. 


+t Under no circumstances should this absolute value be exceeded. 
a The de component must not exceed 100 volts. 


HIGH-MU TRIODE 


Glass lock-in type used in resistance- 

coupled. amplifier circuits. Outline 15, OUT- 

7B4 LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.3; amperes, :0.3.. .: 

i Except for interelectrode capacitances, this 

type has the same maximum ratings and char- 

acteristics. as metal types 6F5 and 6SF5. Type 

7B4 is used principally for renewal purposes. 


POWER PENTODE 


Glass lock-in type. used in output stage of 
radio receivers. Outline 20, OUTLINES SEC- 
7B 5 TION. Tube requires lock-in socket. Heater _ 
-+-volts (ac/dc), 6.8; amperes, 0.4. Except for 
-interelectrode capacitances, this type is the 
same electrically as glass-octal type 6K6-GT. 
Type 7B5 is used principally for renewal 
purposes. ° 
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Giass lock-in type used as combined de- - 

tector, amplifier, and ave tube. Outline 15, 

OUTLINES SECTION. Tube requires lock-in 

socket: Heater volts (ac/dc), 6.3 amperes, 0.3. 7B6 
Except for interelectrode capacitances, this 

type is the same electrically as metal type 

6SQ7. Type 7Bé6 is used principally for renewal 

purposes. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio: receivers employing ave. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 7BZ7 
socket. Heater volts (ac/dc), 6.33;.amperes, 0.15. 
Typical operation as:class Ai amplifier: plate 
volts, 250 (800 max); grid-No.2 volts, 100; 
grid-No.1 volts, -—3; grid No.8 connected to 
cathode at socket; plate ma., 8.5; grid-No.2 
ma., 1.7; plate resistance, 0.75 megohm; transconductance, 1750 wmhos; transconductance at grid-No.1l 
voltage of —40 volts, 10 umhos. The application of this type is similar to that of metal types 6SK7 and 
6SS7. Type 7B7 is used principally for renewal purposes. 


PENTAGRID CONVERTER 


Glass lock-in type used: as frequency con- 
verter in superheterodyne circuits. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 7B8 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this type 
is the same electrically as metal type 6A8. Type 
7B8 is used principally for renewal purposes. 


BEAM POWER TUBE 


Glass lock-in type used as output amplifier 
im radio reeeivers. Outline 20, OUTLINES 
SECTION. Tube requires lock-in socket. Heat- 
er volts: (ac/dc), 6.3; amperes, 0.45. Refer to 7 C5 
metal type 6V6 for maximum ratings and typi- 
cal operation as single-tube class A: amplifier 
and as push-pull amplifier, and for curves, to 
miniature type 6AQ5. Type 7C5 is used princi- 
pally for renewal purposes. 


TWIN DIODE— 
HIGH-MU TRIODE 

Glass lock-in type used as: combined de- 
teetor, amplifier, and ave tube. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.115. 7 C 6 
Typical operation of triode unit. as class Ar 
amplifier: plate volts, 250.(300 max); grid volts,. 
-1; plate ma., 1.3; plate resistance, 0.1 megohm; 
transconductance, 1000 pmhos. For diode oper- 
ation curves, and triode application, refer to 


miniature type 6AV6. Type 7C6 is used’ princi- 
pally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass: lock-in type used as biased detector 
or rf amplifier. Outline 15, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 7C7 
volts (ac/de),. 6.3; amperes, 0.15. Typical op- 
eration as class Ar amplifiers: plate. volts, 250 
(800: max); grid-No.2 volts, 100; grid-No.1 
volts, —3 (0 min); grid) No.3 and internal shield. 
eonnected to cathede at socket; plate resistance 
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(approx.), 2 megohms; plate ma., 2;.-grid-No.2 ma., 0.5; transconductance, 1300 umhos. The application 
of this type is similar to that of metal type 6SJ7 and glass-octal type 6W7-G. Type 7CT is used princi- 
pally for renewal purposes. 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 15, 
7E6 OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation, and 
curves, refer to miniature type 6BF6. Type 7E6 
isa DISCONTINUED type listed for reference 
only. 


TWIN DIODE—REMOTE-CUTOFF 
PENTODE ny 


-Glass lock-in type used as combined de- 

tector, amplifier, and ave tube. Outline 15, 

7E/7 OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 

Typical operation and maximum ratings of 

pentode unit as class A: amplifier: plate volts, 

250 (300 max); grid-No.2 volts, 100 max; plate 

dissipation, 2 max watts; grid-No.2 input, 0.3 

max watt; cathode-bias resistor, 330 ohms; plate resistance (approx.), 0.7 megohm; transconductance, 
1300 »mhos; grid-No.1 voltage for transconductance of 2 wmhos, —42.5; plate ma., 7.5; grid-No.2 ma., 
1.6. For diode operation curves, refer to type 6AV6. Type 7E7 is used principally for renewal purposes. 


HIGH-MU TWIN TRIODE 


Glass lock-in type used as phase inverter or 
resistance-coupled amplifier. Outline 15, OUT- 
7F7 LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.8; amperes, 0.3. 
For maximum ratings, typical operation as class 
Ai amplifier, and curves, refer to glass-octal 
type 6SL7-GT Type 7F7 is used principally 
for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as amplifier or oscil- 

lator in radio equipment. Outline 15, OUT- 

7F8 LINES SECTION, except over-all length is 

2-9/32 max inches and seated length is 1-3/4 

inches. Tube requires lock-in socket. Heater 

volts (ac/dc), 6.3; amperes, 0.3. Typical opera- 

tion and maximum ratings as class A: amplifier 

(per unit): plate volts, 250 (300 maz); cathode- 

bias resistor, 500 ohms; plate ma., 6.0; trans- 

conductance, 3300 wmhos; amplification factor, 48; grid voltage for plate current of 10 ywa., —-11; grid- 
circuit resistance, 0.5 max megohm. Type 7F§8 is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 63 


Glass lock-in type used in video amplifiers G2 

of television receivers and in other applications 

requiring high transconductance. Outline 15, 

7 G7 OUTLINES SECTION. Tube requires lock-in 

socket. Heater volts (ac/dc), 6.38; amperes, P 

0.45. Typical operation and maximum ratings 

as class A; amplifier: plate volts, 250 (300 maz); ‘s, 

grid-No.2 volts, 100; piate dissipation, 1.5 BS 

max watts; grid-No.2 input, 0.8 maz watt; grid-No.1 volts, —-2; grid No.3 and internal shield con- 

nected to cathode at socket; plate resistance (approx.), 0.8 megohm; transconductance, 4500 umhos; 

grid-No.1 voltage for cathode-current cutoff, -7; plate ma., 6; grid-No.2 ma., 2.0. The application of this 
type is similar to that of miniature type 6AU6. Type 7G7 is used principally for renewal purposes. 
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REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. 7H 7 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation and maximum ratings as class A1 am- 
plifier: plate volts, 250 (300 max); grid-No.2 
volts, 150; plate dissipation, 2.5 max watts; 
grid-No.2 input, 0.5 max watt; grid No.3 and in- 
ternal shield connected to cathode at socket; cathode-bias resistor, 180 ohms; plate resistance (approx.), 
0.8 megohm; transconductance, 4000 wmhos; grid-No.1 volts for transconductance of 35 umhos, —19; 
plate ma.,.10; grid-No.2 ma., 3.2 The application of this type is similar to that of miniature type 6BA6. 
Type 7H7 is used principally for renewal purposes. 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined oscil- 
lator and heptode mixer in radio receivers. Out- 
line 15, OUTLINES SECTION. Tube requires 737 
lock-in socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For maximum ratings and typical 
operation, refer to glass-octal type 6J8-G. Type 
7J7 is used principally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as FM detector and 
audio amplifier in circuits which require diode ies 
and triode units with separate cathodes. Outline 7K7 
15, OUTLINES SECTION. Tube requires lock- 
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. For ratings and typical operation, refer to 
glass-octal type 6AQ7-GT. Type 7K7 is used 
principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf and if-ampli- 
fier in radio equipment. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. 7L7 
Heater volts (ac/dc), 6.8; amperes, 0.3. Typical 
operation as class Ai amplifier: plate volts, 250 
(800 max); grid-No.2 volts, 100; grid-No.1l 
volts, -1.5; grid No.3 tied to cathode at socket; 
cathode-bias resistor, 250 ohms; plate ma., 4.5; 
grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; transconductance, 3100 umhos. The appli- 
cation of this type is similar to that of miniature type 6AU6. Type 7L7 is used principally for renewal 


purposes. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as voltage amplifier 
or phase inverter in radio equipment. Outline 
20, OUTLINES SECTION. Tube requires lock- 
in socket. Heater volts (ac/dc), 6.8; amperes, IN7 
0.6. For maximum ratings and typical operation 
of each triode unit, refer to metal type 6J5. The 
application of this type is similar to that of 
glass-octal type 6SN7-GT. Type 7N7 is used 
principally for renewal purposes. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
superheterodyne circuits. Outline 15, OUT- 
LINES SECTION. Tube requires lock-in socket. 7Q 7 
Heater volts (ac/dc), 6.3; amperes, 0.3. For 
maximum ratings, typical operation in conver- 
ter service, and curves, refer to metal type 6SA7. 
Type 7Q7 is used principally for renewal 
purposes. 
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TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 15, OUT- 
LINES SECTION. Tube requireslock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation and ratings. of pentode unit as class 
Ay amplifier: plate volts, 250 max; grid-No.2 
volts, 100; plate dissipation, 2 max watts; 
grid-No.2 input, 0.25 max watt; grid-No.1 


volts, —1 (0 min); plate resistance (approx.),.1.0 megohm; transconductance, 3200 umhos; plate ma., 5.7; 
grid-No.2. ma., 2.1, grid-No.f volts for transconductance of 10 uwmhos, —20. Refer to type 6AV6 for 
diode operation curves. Type 7R7 is used principally for renewal purposes. 


7S7 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined ' triode 
oscillator and heptode mixer in radio receivers. 
Outline 15, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation of heptode unit: 
plate volts, 250 (300 maz); grids-No.2-and-No.4 
volts, 100; grid-No.1 volts, —2; plate resistance, 
1.25. megohms; conversion transconductance, 


525 wmhos; plate ma., 1.8; grids-No.2-and-No.4 ma., 3.0. Typical operation of triode unit: plate supply 
volts, 250 (300 max) applied through a 20000-ohm dropping resistor bypassed by a 0.1-nf capacitor; grid 
resistor, 50000 ohms; plate ma., 5.0; total cathode ma. (both units), 10.2. This is a DISCONTINUED 
type listed for.reference only. 


IN7 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 15, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts: (ac/dc), 6.38; amperes, 0.45. Typical oper- 
ation. and maximum: ratings as class Ai amplifier: 
plate volts and grid-No.2.supply volts, 300 maz; 
grid-No.2 series resistor, 40000. ohms;. plate 
dissipation, 4 max watts; grid-No.2 input, 


BS 


0.8 max watt; grid No.3 connected to cathode at socket; cathode-bias resistor, 160 min ohms; plate 
resistance, 0.38 megohm; transconductance, 5800 wmhos; plate ma., 10; grid-No.2 ma., 3.9; grid-No.1 
volts for plate current of 10 ya., -16. The application of this type is similar to that of miniature type 
6AU6. Type 7V7.is used principally for renewal purposes. 


IW7 


7X7 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 15, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.38; amperes,, 0.45. This. type is 
the same as type TV7 except for socket con- 
nections.. Type 7W7 is used principally for 
renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in circuits which 
require diodes with separate cathodes. Outline 
20, OUTLINES SECTION. Tube requires lock- 
in socket. Heater volts. (ac/dc), 6.3; amperes, 
0.3. Ratings and characteristics of triode unit as 
class Ar amplifier:, plate volts, 250 (800 maz); 
grid volts, -1;. amplification factor, 100; plate 
resistance,.67000 ohms; transconductance, 1500 
wmhos;. plate ma.,, 1.9. Type 7X7 is used. princi- 
pally- for renewal purposes. 
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FULL-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
automobile radio receivers and compact ac- 
operated receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.5. Maximum 7Y4 
ratings: peak inverse plate volts, 1250; peak 
plate ma. per plate, 180; de output ma., 70; 
peak heater-cathode volts, 450. For typical op- 
eration, refer to miniature type 6X4. Type TY4 
is used principally for renewal purposes. 


FULL-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
automobile and ac-operated radio receivers. 
Outline 20, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 714 
amperes, 0.9. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, 300; 
de output ma., 100; peak heater-cathode volts, 
450. Type 7Z4 is used principally for renewal 


purposes. 

Typical Operation: FULL-WAVE RECTIFIER 
Filter Input Capacttor Choke 

AC Plate-to-Plate Supply Voltage (rms)iv 00.05 0. cc een eee -650 900 volts 
eilter=inputeCapacitonave: sepeam case: tween de nti apy ckeameatenspeys < Be A - pf 
Min: Total Effective Plate-Supply Impedance per Plateft..... “15 ~ ohms 
INE Lenn put, © NOG ca cast avasacates hcl caruacleucersies) ps.4.eu> so) - 6 henries 
DCrOnEnussGurren thy let ad ersun oo clave iercus so aecae oleate 100 100 ma 


t When a filter capacitor larger than 40 yf is used, it may be necessary to use more plate-supply impedance 
than the minimum value shown to limit the peak plate current to the rated value. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide va- 
riety of applications in television re- 8AWS8 -A 
ceivers employing  series-connected 
heater strings. The pentode unit is 
used as an if amplifier, video amplifier, 
age amplifier, or reactance tube. The triode unit is used in low-frequency oscillator, 
sync-separator, sync-clipper, and phase-splitter circuits. Outline 14, OUTLINES 
SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Except. for heater rating, type 8AW8-A is identical with miniature 
type 6AW8-A. ; 


MEDIUM-MU TWIN TRIODE 


Miniature type used as vertical 
deflection oscillator and horizontal de- 8 CG7 


flection oscillator in television receiv- 

ers employing series-connected heater 

strings. Outline 14, OUTLINES SEC- 

TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Except for heater rating, type 8CG7 is identical with miniature type 
6CGT. 
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MEDIUM-MU DUAL TRIODE 


Miniature type used as vertical 
deflection oscillator and vertical de- 
flection amplifier in television receiv- 
ers employing series-connected heater 
strings. Outline 14, OUTLINES SEC- 


TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 sec- 
onds. For definition of heater warm-up time and method for determining it, see type 
6CG7. Except for heater rating, type 8CM7 is identical with miniature type 6CM7. 


10 


POWER TRIODE 


Glass type used as an audio-frequency am- 
plifier. Outline 52, OUTLINES SECTION. 
Tube requires four-contact socket and should 
be operated in vertical position with base down. 
Filament volts (ac/dc), 7.5; amperes, 1.25. 
Typical operation as class Ai af power amplifier: 
plate volts, 425 max; grid volts, —40; peak af 
grid volts, 85; plate ma., 18; plate resistance, 


5000 ohms; transconductance, 1600 umhos; load resistance, 10200 ohms; undistorted output watts, 1.6. 


This is a DISCONTINUED type listed for reference only. 


NN 


12 


12A5 


DETECTOR AMPLIFIER 


Glass types used as detectors and ampli- 
fiers in battery-operated receivers.. Filament 
volts (de), 1.1; amperes, 0.25. Typical operation 
as class Ai amplifier: plate volts, 135 maz; 
grid volts, -10.5; plate resistance, 15500 ohms; 
transconductance, 440 umhos; plate ma., 3. 
These are DISCONTINUED types listed for 
reference only. 


POWER PENTODE 


Glass type used as output amplifier in ac/de 
radio receivers. Outline 34 or 35, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6 in series 
heater arrangement and 6.3 in parallel arrange- 
ment; amperes, 0.3 (series), 0.6 (parallel). Typi- 
cal operation as class Ai amplifier: plate volts 
and grid-No.2 volts, 180 max; grid-No.1 volts, 
—25; plate ma., 45; grid-No.2 ma., 8; plate re- 


sistance, 35000 ohms; transconductance, 2400 umhos; load resistance, 3300 ohms; output watts, 3.4, 
This isa DISCONTINUED type listed for reference only. 


T2A7 


RECTIFIER—POWER PENTODE 


Glass type used as combined half-wave 
rectifier and. power amplifier. Outline 39, OUT- 
LINES SECTION. Tube requires small seven- 
contact (0.75-inch, pin-circle diameter) socket. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Typi- 
cal operation of pentode unit as class Ai ampli- 
fier: plate volts and grid-No.2 volts, 185 maz; 
grid-No.1 volts, —13.5; load resistance, 18500 


ohms; plate resistance, 100000. ohms; transconductance, 975 umhos; cathode-bias resistor, 1175 ohms; 
plate ma., 9; grid-No.2 ma., 2.5; output watts, 0.55. Maximum ratings of rectifier unit with capacitor- 
input filter: ac plate volts (rms), 125; de output ma., 30. This is a DISCONTINUED type listed 


for reference only. 


12A8-GT 


PENTAGRID CONVERTER 


Glass octal type used as converter in ac/de 
receivers. Outline 24, OUTLINES SECTION. 
Heater volts (ac/de), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is identical with 
glass-octal type 6A8-GT. Type 12A8-GT is 
used principally for renewal purposes. 
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BEAM POWER TUBE 


Miniature type used in the out- 
put stage of automobile radio receivers 
operating from a 12-volt storage bat- I2ZAB5 
tery. Outline 14, OUTLINES SEC- 
TION. Equipment using this type 
should be designed so that 90 per cent of the design-center maximum values of 
plate voltage, grid-No.2 voltage, plate dissipation, and grid-No.2 input is never 
exceeded for a battery potential of 13.2 volts. Tube requires miniature nine-contact 
socket and may be mounted in any position. 


PIMAT YR V OLPAGEOIVA NGE (AO) DO) .0. 6 ise. cts Se ak hake POR ae Dib eels ae 1 LU Onto. 159 volts. 
HEATER. GURRENT (Approx.) at 12.6: Volts. te acd oes Se dhe ee ese hare aici ampere 
Direct INTERELECTRODE CAPACITANCES: 
CoRGe NOs ECOselalGae Neat oe nce che tae SES EAN oe oa meine) og Cate 0.7 max ppl 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............ 8 pep 
Plate to Cathode, Heater, Grid No.2, and Grid No.8................. 8.5 ppt 


® This voltage range is on an absolute basis. For longest life, it is reeommended that the heater be 
operated within the voltage range of 11 to 14 volts. 


CLASS A, AMPLIFIER 
Maximum Ratings: 


IPCAT EVOL DAG EH eters omteres nae ot thi. bode eeepc Wet REM es nat c 315 max volts 
GRID-N 0:2 (SCREEIN-GRID)®V OL TAGE Misi. 5. stac’ste als ctvatetare ben nick aiclg-cke ole : 285 maz volts 
PEATERLISSIPA TION GE nee «0a MOE ERNE te tee ct dete Ramet s ebicg 12 max watts 
GRD MOAe NPL Demet OMe te ee ene ity ae ert Ee pier elo A Ae aeag oe 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 0.0.0 cc eee e ee 90 max volts 

Heater positive with respect to cathode. ..........0. 0. c ccc aes 90 max volts 
BULBZLEMPERATURE (At bottest: point) ese oe ade .. eka den ae 250 max °C 


Typical Operation with 12.6 Volts on Heater: 


PiateSupplyaViGltageres (same Sarit nee oes ee ae ON 250 250 volts 
Grid-No:Z) Supply: Voltage #am ener. oie a eo an 200 250 volts 
EeIO ALOT IG WILLA COs oad ta oe tea eid is loos ae dal Pe a a ie -12.5 volts 
Wathode-Biasthesistorie se oe ee oe ee Cie eee ere 270 ~ ohms 
PeaksAr Grid-Nio.2° Voltage... ¢. 9.298 . 2. Soe ee 10.5 12.5 volts 
Zero-mionaler ate. CULTON Gra soe ae ek ete an he ees 33.5 45 ma 
Maximum-Signal Plate’Current e305. 55 fet fee ce cee ee 36 47 ma 
Zero-Signal Grid-No.2 Current (Approx.)............... 1.6 4.5 ma 
Maximum-Signal Grid-No.2 Current (Approx.).......... Bae 7 ma 
iplatesresistancerCADDprox.)iiewcs te cine iiskattesicie mee 75000 50000 ohms 
PLPANSCONGUCLANCE Lom cylelcut tol aals 7.foe aeel ckaear ay oe oes oe hee 4000 4100 pmhos 
HDAC UIVESISTAN COS cry et fia cxn erate folate Pate eee Ie eet ake 6000 5000 ohms 
MOcAELArInonicPOIstOrtion:: nae ues woe cee oes koe ee 8 8 per_cent 
Maximum-slgnals Power Outputicame so ccberee css otc oes 3.3 4.5 watts 


250 
TYPE 12AB5 | 
E¢=12.6 VOLTS | 


GRID-N22 VOLTS=250 Cait 


Se 
2 
Neste 


iBIaRa eal 


200 


wig 


IY 


150 


iz 


i 


100 


GRID-N£I (I¢,) MILLIAMPERES. 


he | 


PLATE (I,) OR GRID-N& 2(I¢9) MILLIAMPERES 


h 
\ 
ma 
A 
sa 


ee 
<= cies ERD : 
Cl =i 
Sa ania bes ia es 
ce) 100 200 300 400 500 


PLATE VOLTS 
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Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation... 0.0.0... - eee c eee cree eee ee ee seenes 
For cathode-bias operation rs iicie < ciiessheioue teas ued ial Weta bistro elie he iis oc rane 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: : 


(Same as for single-tube class A, amplifier) 


Typical Operation with 12.6 Volts on Heater (Values are for iwo tubes): 


Plates Voltawes kl Seite Seka bea ead Slog ecchsme Covege sehen once oye eye eae oe tetes eabYp 
Grid2N 0.2: Voltage :% aucstan. cin alee arecais oes eee teie ee Reese ik ea 
Grid-Noil) Voltazens . pews aa ie oo sie olianee ee aero ent Romer tote ions ene.eteme 
Peak AF Grid-No:1=to=Grid-Nowd) Voltages. . 5. scissors « ie olere es sieielelelene ss 
Zero-signal, elate Gurrentia. © cs, aa rele alent tele bi iaieant te me ate 
Maximum-Signal Platewourrentpe eins taba. Gusto salto iE enemruar ihrer ees 
Fero-signal Grid=No-2 (Curren taCA pprox.)ie ser cee cele ee biel obas er caetaaue tie 
Maximum-Signal Grid-No.2 Current (Approx.)..............-5 eee ee eee 
Wiective Load Resistance (Plate:to plate). sari. eoteioae teieterecucieis ie cee 
‘otal Harmonie Distortionien seer eee ee iene cae ottorae Clcee nr dene ari 
Maximurn-Sionals Power Outputacr pace enon ee eee Siero tear eeet saci ees 


Maximum Circuit Values: 


Grid-No.1- Circuit Resistance: 
For fixed-bias operation........ MeO Go ST See rele Cin 6 tee ohenerenetone fereieos 
Kor cathode=bias operations cia, crcrercte si neteyieleises otra tome cite crete poly telat 4 


PENTAGRID CONVERTER 


Miniature type used as combined 
12ZAD6 oscillator and mixer in automobile 
radio receivers operating from a 12- 


volt storage battery. Outline 11, OUT- 
LINES SECTION. Equipment using 


megohm 
megohm 


per cent 
watts 


megohm 
megohm 


this type should be designed so that 90 per cent of the maximum values of plate 
voltage, grid-No.2 voltage, plate dissipation, and grid-No.2 input is never exceeded 
for a battery potential of 13.2 volts. Tube requires miniature seven-contact socket 


and may be mounted in any position. 


HENTER-V OLTAGH RANGE: (AC/DC) Oasis taal teenie nor ley ieee stot tess 


HBATER CURRENT (Approx.) atal2.5 volts. 22. ne2.4.. .< Sameid «oo ate vere 
Without 
External 
DiREcT INTERELECTRODE CAPACITANCES: Shield 
Grid No.3 to All Other Electrodes (RF Input)........ 8 
Plate to All Other Electrodes (Mixer Output)....... e 13 
Grid No.1 to All Other Electrodes (Oscillator Input) . 5.5 
Cathode and Grid No.5 to All Other Electrodes except 
Grid No. 1(Oscillator;Output}m.ce eee me oe 20 
Grid: No: 3t0:Platec.oF4 Baccseeerateee emai ete 0.25 max 
GridaNo. 3) tovG rid NOsleee veetiei rcenc bons crear cactus 0.15 max 
Grid No.1 te Gathode and Grid No.5... .2...7).-5. 8} 
Grid No:lctopPlate.... 5 sce eo 4 ech eee ene is ae 0.05 max 


10.0 to 15.9 
0.15 


With 
External 
Shield? 


8 

8 
5.5 

15 
0.3 max 
pal max 


0.1 max 


volts 
ampere 


® This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 


operated within the voltage range of 11 to 14 volts. 
© External shield connected to cathode. 


CONVERTER SERVICE 
Maximum Ratings: 


PLATEYVOETA GE ror oe tes ee en Oe ene Fr eee ia Ccneionsusieiens ere caste 
GRIDS-N 0:2-AND-N0.4 SUPPLY VOUTAGE’= 2. 0a s occle ct cele ws ciclcle dv se 
GRIDS-N.0.2-AND=N.O;4. VOUPAGB), 20. fo 2. Se ain veges able) sna aietocaceaebens uses saeeels 
GRID-NO.3 VOLTAGE: 

Negative. bias valtie.. ijl its cigtess tenpa talateqe arate poeteseuensie eke beiatenateteharenntpreee 

Positive: bras value snes oS eh ie ae eet eae 
TOTAT? CATHODE CURRENT 5.5, gst ited tists Asha suai tol oes a ble ei Mcapeeuensuay obeusunsorwiatene 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............c cere eee eene 

Heater positive with respect to cathode.............. cece eee enves 


30 max 
30. max 
30 max 


-—30 max 
0 max 
20° max 


30 max 
30 max 


volts 
volts 
volts 


volts 
volts 
ma 


volts 
volts 
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Typical Operation with 12.6 Volts on Heater (Self-Excitation) : 


ACC mVOLLAL Cerne RENTON ere tae oiaiolatench a dct encima ttePavacaereia G elvintle-e'c 12.6 volts 
Srids-\OverandeN Or4s VOLUA Gene tad ine acim acs a aon ale csie bom eis ale wishes 12.6 volts 
HIG=N Oo OOntrol-Grid), VOlLAZE. aia. iss so scree oo ue poles pineiee sien wares 0 volts 
Grid-No.1 (Oscillator-Grid) Voltage (rms)... .........cccsccccececas ae 1.6 volts 
Med GetIN Go SLNORISEO TR Go ene” Siaichecticaa.c Adio hgiarershe ogee walls Ras ais (ake ge ottets Ca ieee megohms 
Srl IN Onl SEVOSISCOL errr Enea rare oR S 60 'e Slacks cas eros oye os ad rene nar caein eiloslone 33000 ohms 
BlCeRrvesisGaln COCA PDLO SS teste yteet hn ces ave’ al aes, a%s ea opeusi shonenaeeneker wenmlira, oleae 1.0 megohm 
Wonversion ye raAnsCONnGUChAIICCE ye 7a) aie use y ere- coe ete: les Siome'cs, ality cbdianae a ieiieene 260 pmhos 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 5 umbhos —2.2 volts 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 20 umhos -1.8 volts 
Ielater Gurren Geren. 6 cont icach oo kaktene ewan kee OIE ee msi a oie 4 0.45 ma 
Cards Nios2-anid=NO:4:, Current uae erste ciele lores ele ee rele ele eieece ie bine ee ares 1.5 ma 
Corid= Niele Gurrentier.). mole creer earc Re. Se athe DS wine 6 eb ra le e168 eine ie etoauele SEALS 0.05 ma 
MotaltGathode Current... <nt~seea's 60s wes ee os56 Risla* <foreis AAS Bievel evel ma 


Maximum Circuit Value: 
Grid=NoO,o-Oircule Hesistancen «2.5, .tisuneovsiane ti sete ante ole le wa kc ce au ees os 10 max megohms 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 3800: ymhos under the following conditions: heater at 12.6 volts, grids 
No.2 and No.4 and plate at 12.6 volts, grids’ No.1 and No.3 at 0 volts. Under the:same conditions, the 
cathode current is 5 ma:.and the amplification factor is 9. 


OPERATION CHARACTERISTICS 
GAIN WITH SELF EXCITATION 
(9c WITH SEPARATE EXCITATION 


Type ICAD6 

E,=12.6 VOLTS PLATE VOLTS=12.6 

GRIDS-N2 2 AND N2 4 VOLTS =12.6 

GRID-N2ERESISTOR= 33000 OHMS 
| PLATE IMPEDANCE = 200000 OHMS 


CONVERSION GAIN 
CONVERSION TRANSCONDUCTANCE (g¢)-MICROMHOS 


-4 -3 —2 = 0 
GRID-N2 3 VOLTS 
92CS-SI66T 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature type used as combined 
detector and af voltage amplifier in 12 AE6 


automobile radio receivers operating 

from a 12-volt storage battery. Outline 

11, OUTLINES SECTION. Equip- 

ment using this type should be designed so that 90 per cent of the maximum value 
of plate voltage is never exceeded for a battery potential of 138.2 volts. Tube re- 
quires miniature seven-contact socket and may be mounted in any position. 


TLEATER=V OUTAGH ECANGE! (AG/DC)O. circ ciciels cre oielel opeleisis «crave @siere are Oalees 10.0 to 15.9 volts 
HEATER CURRENT (Approx.) at 12.6 volts....... IRESES, Melee Ald ih Ae 0.15 ampere 
DireEcT INTERELECTRODE CAPACITANCES: 
iriede Grid-to Triodé: Blate sac Wan. ois cece cle oee os 5's ; arowoheks 2.9 ppt 
Triode Grid to Cathode and. Heater......ecescccccscccecnceces rene T abeee S ppl 
Triode.Platesto: Cathoderand eatery. a -t.js.c ks ayo chibaitts ethane ected. eine tea ppl 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2.............. 0.9 ppl 


@ This voltage range is on am absolute basis. For longest life, it is reeommended that the heater be 
operated within the voltage range of 11 to 14 volts. 
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TRIODE UNIT.AS CLASS A, AMPLIFIER . 
Maximum Ratings: 


PEATE, VOLTAGH oe esi meng ete t Ae Ae Se te Oe Se Te ee a rn ee 30 max ':. volts 

TOTAL, CATHODE CURRENT? §20s2 8055 Dena mne ent Mr eo Ghee eee 20 max ma 

PEAK HEATER-CATHODE VOLTAGE: ] 
Heater negative with respect to cathode..............eccccceeeeees 30 max ‘volts 


Heater positive with respect to cathode. ...........cecceseceooe cieec 30 max volts 


Characteristics with 12.6 Volts on Heater: 


PlatewW oltage pee ee Ree eit ec Be nine Bhs aN Aide lg ae Opens atte A 12.6 +o * + oyvolts 
Grids V Olta gern ee OS x ee Nene aatley Ved aera ncaa nee key st Ae Re : 0 - volts 
Plate Resistance gee yi Nance wo eta oe Mareen ee ae ee ie eee Seen ers ; 15000 .. :: ohms 
A rANSCONCUCTANCE cere late Lee eke ML Ie ace cE een His Cee 1000 ss pmhos 
Amplifica ionwWactorinnrscke sds os eee ee ee Repo 15 


d rd AIS GASH ds 0 eR IRE Og Ue eg REMAP RY EO OE oe Rd tea NE Ol seraievere 0.75 ‘toma 


Maximum Circuit Value: ; 
Grid Civciit F@sIStance y ww icin oso au edie dus os Aveps BPS ered acts covevevesinas.::.. | yLOmag. megohms 


DIODE UNITS 


Maximum Rating: 
PLATS CURRENT (Bach Unit)s cicck «ou se see cuts oe ore ok ees Giants aa 1 max ma 


AVERAGE CHARACTERISTICS 


PLATE MILLIAMPERES 


ee 


40 
PLATE VOLTS 92CM-AHA72T 
H P 
SHARP-CUTOFF PENTODE ==» 
Miniature type used as if and rf x (s) 
] 2AF6 amplifier in automobile radio receivers 


operating from a 12-volt storage bat- of ATP 

tery. Outline 11, OUTLINES SEC- " (J) 

TION. Equipment using this type GI 
should be designed so that 90 per cent of the maximum values of plate voltage and 
grid-No.2 voltage is never exceeded for a battery potential of 13.2 volts. Tube re- 
quires miniature seven-contact socket and may be mounted in any position. 


HEATER-V OLTAGE: RANGE (AC/DC) @ 20 fe ee fie nak cee, 10.0 to 15.9 volts 
HPater CuRRENT: (A pprox.) ‘at 12.6) volts. £.).c5 248s house ee ¥7O.15 amperes 
Dir ict INTERELECTRODE CAPACITANCES: 
Grid Nor LitonPlate 6. Ah A AOS eae a Te le ee, 0 ee ee 0.006 max ppt 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 pp 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... 4.8 ppt 


® This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 
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‘CLASS’ A, AMPLIFIER 
Maximum Ratings: 


PLATE) OLTAGH Janta ea oo) SENS S SHR TREES Ta he WOIET Adil ciao melas : 
GRID-N0.2 See VOLTAGE a5 Wie Nedee cae cin: Boe cia eee ee 
GRID-N0O.1 (CONTROL-GRID) VOLTAGH: ; 
Positi ven plas; Vanlel. cits. cone ties, Malate cate Ticite own aelonke Hele ere 
PEAK HEATER-CATHODE VOLTAGE: : 
Heater negative with respect to cathode............ccc cece ee rees ae 
Heater positive with respect to cathode............ 0. eee wees Fomor 


Typical Operation with 12.6 Volts on Heater: 


PTECCRV CLUAD Cocca rete esters nl Ae Tete don ee NEN IR CON Bie LH One Sirs’ dhs HE Gd erecinus. anos 
Grid-No.3.(Suppressor-Grid) Voltage........5.ccs reece serercesessece 
CTIGEN Gee WV OMA EL oe ie ans 9.66 BERR OELE MA che «odes = DDsts Sons Geabe: @ RAGEN. Shs Eero @ 
GIGI NOL IE RUESISUOD setae 5 Penn aoe) a aeee nine ecto redone ose Rival slate Atha tacks odie 
RIStOMECESISEAN COLCA DDTOXs) eter rate n se tee set acs A Near OUSE eee ea Fess shear 
EE TANRSCONCU CLAN COMPO Tile ite ais ceo clots sar EARS ie PE MIS oy ole lel es 
Grid-No.1 Voltage (Approx.) for transconductance of 40 wmhos......... 
Plater ren Cr tatie eiers feet, oral hea SS scat os Me Pe PENG oe 6 ieee aars eedetiatets 


Maximum Circuit Value: i 
Grid-Noul-Circtit: Resistan Ce siay.es ayer eee Oe he Fede tn eee dale sare: all See 


yype I2AF6 
E4=12.6 VOLTS 
GRID-N2 3: VOLTS=0 
GRID-N2 2 VOLTS = 12.6 
GRID-N2 | RESISTOR=2.2 MEGOHMS (BYPASSED) 


PLATE (I) OR GRID-N2 2 {Ico} MILLIAMPERES 


Vy" 
i 


NS a ey nl ee Se 
P =e Sa A! SA RE CR 
pe Se SS) (EE BE EE SAE ES ES 
) 5 10 15 20 25 
PLATE VOLTS 


MEDIUM-MU TWIN TRIODE 


Glass octal tube used as audio amplifier in 
radio equipment. Outline 23, OUTLINES SEC- 
TION, except over-all length is 3-1/16 maz 
inches and seated length is 2-1/2 inches. Tube 
requires octal socket. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Typical operation as class Ai am- 
plifier: plate volts, 180 max; grid volts, —6.5; 
amplification factor, 16; transconductance, 1900 
pumhos; plate resistance, 8400 ohms; plate ma., 
7.6; grid volts for plate current of 10 wa, -16.This 
type is used principally for renewal purposes. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature type used as combined 
detector and af voltage amplifier in 
automobile radio receivers operating 
from a 12-volt storage battery. Outline 
11, OUTLINES SECTION. Equip- 
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16 max*.- volts 
16 max volts 

O max : volts 

16 max volts 
16 max volts 
12.6 . volts 
0 volts 
12.6 volts 
Ave megohms 
0.3 megohm 
1250 . pmhos 
—2.7 volts 
0.8 ma 
0.3 ma 


92CM-9169T 


I2ZAH7-GT 


12AJ6 
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ment using this type should be designed so that 90 per cent of the maximum value 
of plate voltage is never exceeded for a battery potential of 13.2 volts. Tube requires 


miniature seven-contact socket and may be mounted in any position. 


HEATER-VOLTAGE RANGE (AC/DC)®....... Ske Ueitera ce advin, aoe a Moser hao ee 10.0 to 15.9 
HEATER-CURRENT (Approx.) at 12.6 volts... 6. cece ccc cee ee ee ee eee 0.15 
DirEcT INTERELECTRODE CAPACITANCES: 
friode Grid®to. Triode: Plate seine ot .siritotete elt aes cee eee ae 
Triode Grid to-Cathode and Heater’... .4)...:656321-120-00n bee. 2 
Eriode: Plate to: Cathoderand, Heaters»... 5. sce. cen eee Gee eee 0. 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2.............. 0. 
d 


* This voltage range is on an absolute basis. For longest life, it is reeommende 
operated within the voltage range of 11 to 14 volts. 


FRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings: 


POAT. V QUTAGH te sais oS athe Soe ale’ ho ghntetohet Oa eta ah et etn ae Toe, Ue eee 30 max 
TOTAL CATHODE*GURRENT <0 e t to de obese des cota eieds Jee ee ct 20 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative: with-respect to cathode........... 00.00 cee cee eee en 30 max 
Heater positive with respect to cathode. .............2-0+c+ceseees 30 max 


Typical Operation with 12.6 Volts on Heater: 


PACS VONCAL Ce ee ie rc ccth oh use nene ere er ta TAR Reo he RECESSES a ey iyeul a 
GrriGdeN OlGar eds Chee eR CEE A Ne ene Ciena ata cn yaa, We ie Neate ea eune area 0 
Plate: Resistance oe Yee 0 4s 5 os ec Te eT nT mata ee, cate 45000 
"EFanscoitdticiance yer ee Tena 1200 
Amplifications PAGtOrot << citeres teen ec sete Ae RNIe ee Rete eR a a ae ne eee 55 
Plate: @mierent. Fa oe Se ae as tice enter ne a ek icie Veca tee a hag Bs eT) a Gee 0.75 


Maximum Circuit Value: 
Grid-Circuit Resistance. ......... Bie ee Remarc mace ie fe een em Cre 10 max 


Maximum Rating: 
PLAT® CORRENY: (each: Unit). se ee ete ee re ee 1 maz 


Type I2AJ6 
E+4= 12.6 VOLTS 


La 
Nil 
‘A 


La 


cease 


w 
uw 
« 
a 
a 
z 
= 
_) 
4 
2 
Ww 
= 
< 
_ 
a 


Le 
E 
oa 
Es 
ie 


eS A Pale 


RCKNCE 


Nei Ne) Mie oe 


SS 
ERS 
Hal 
An 

KIA 

| 


Ad 


megohms 


PLATE VOLTS 92CM-9168T 


TWIN DIODE 


Miniature, high-perveance type 
used as detector in FM and television 
12 AL 5 circuits. It is especially useful as a 
ratio detector in ac/de FM receivers. 
Outline 9, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, this. 
type is identical with miniature type 
6AL5. 
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BEAM POWER TUBE 


Miniature type used as output 
amplifier primarily in automobile ra- 12 AQ5 
dio receivers operating from a 12-volt 
storage battery. Outline 13, OUT- 
LINES SECTION. Heater volts 
ac/dc), 12.6; amperes, 0.225. Except for heater rating, this type is identical with 
miniature type 6AQ5. Within its maximum ratings, the performance of the 12AQ5 
is equivalent to that of the larger type 12V6-GT. 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as a com- 
bined detector, amplifier, and ave tube 
in compact ac/dc radio receivers. Out- | 2 AT6 
line 11, OUTLINES SECTION. Heat- 
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for the heater rating, this type 
is identical with miniature type 6ATS6. 


HIGH-MU TWIN TRIODE 
Miniature type used as cathode- 12 AT7Z 


drive amplifier or frequency converter 

in the FM and television broadcast 

bands. Outline 12 OUTLINES SEC- 

TION. Tube requires miniature nine- 

contact socket and may be mounted in any position. Each triode unit is inde- 
pendent of the other except for the common heater. 


HEATER ARRANGEMENT Series Parallel 

HEATER VOLTAGE (AC/DC) a. 5. oo cee nce ah SRST ORLA a RAN A EMA 12.6 6.3 volts 

PIBATERICWURRDN Tata os, soasbleePaePees Gd Ch oleae « clnjes.d Kiaete ofeeelalens © cides 0.15 0.3 ampere 

D1RECT INTERELECTRODE CAPACITANCES: 
CEERI RCON Gy GIG MT ier Stn ete nicer Weraiegs) svete een uorates ote: maoles atte eter tre 6 0.005 max pp 
Ep atOTtOV PE LACe ay. pest 2 eee teva hie Mah aot SrRLT OTE oer eta Ref sesadey: a 0.4 max ppl 
GridttosPlaten(Bach Unita cei raetds oilers lsbts sila: oer mee tigi LSD ppl 
Grid.to. Cathode and Heater (Hach Unit). . 50.22. ss wlsienccfo ve oo soap 2.2 pet 
Platesto Cathode.and deater: (Unit Nol). oo. 6 sos os cms oct assumes vee 0.5 ppt 
Plate to Cathode and Heater (Unit No.2)..............0 cc ceseveee 0.4 ppl 
Heater:to;-Cathodet(hachsUnit reais inlas -ieiebe hie kel Da SES 2.4 ppt 
Platestou@ athode sa chy Unibet aig senrsievatietevei crores outtousks teres santas ouchans 0.2 ppl 
Cathode to, Heater and "Grid(Hach Unit) 0.00.5 2006.0, cess Coe we vole eve 4.6 pl 
Plate to: Heater-and»Gridi( Each? Umit)iis.. pos ccceie sce oe be we ere ou aie eels 1.8 py 

Maximum Ratings: CLASS A, AMPLIFIER (Each Unit) 

AU EVOL DAG Dy Ieee em tae epee ee ete heart's tain as ere, hove’, erties’ lice’ eile GUS Cecio ore, ons 300 max volts 

GRID: VOLTAGH, Negative:Bias Value siciicciclsie cclca cease s@ecenevvevc —50 max volts 

IA TEED) TSAI OO Ncewor catilskederee eager eecne te < eke) sr siaie ovate etanditvece ere eerste as else 2.5 max watts 

PEAK HEATER-CATHODE VOLTAGE: ; 
Heater negative with respect to cathode........-ec ce sec eccsceceece 90 max volts 
Heater positive with respect to cathode........... cece eee eee veaaes 90 max volts 

~ Characteristics: 

IRtGL SUD Mua OE... AO ATU Say peep iidciee ala, Co ta: ow ca Pb ans a ass 100 250 volts 

Cathode-Biagseesistor,s cic ste ooh ane oe eaet odie: «th ellie tous 270 200 ohms 

AMIDE ACHUOU MACLOL. c..), Mauda, shicitebiela ats clvite «bit do have elaine « 60 60 

Plate Resistance (A pproxs) qo vic: are ce ee ee ee ie elt a toholets 15000 10900 ohms 

PL ANSCONGUCEANCE me wy eae is sateee  oLceNiece ele heleistaie oars wise Sei ove sastocs 4000 5500 umhos 

Grid Voltage (Approx.) for plate current of 10 wa.............. -—5 —-12 volts 

DAC eri t ree oe 8 Ls GR CARs tH 05 Sarva nienne Sane 3.7 10 ma 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 


TYPE I2AT7 
Er = 12.6 VOLTS 
SERIES HEATER ARRANGEMENT 


PLATE MILLIAMPERES 


oO 1 300 400 50 
PLATE VOLTS 92CM-7056T 
SHARP-CUTOFF PENTODE 
Miniature type used in compact : 4 
ac/dc radio equipment as an rf ampli- . 
fier especially in high-frequency, wide- Kod (6) * 
12AU6 band applications. Outline 11, OUT- \ 


LINES SECTION. Heater volts ) (LE ar 
(ac/dc), 12.6; amperes, 0.15. Except 2 

for heater rating, this type is identi- E 
cal with miniature type 6AU6. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as phase in- 

12AU7 verter or amplifier in ac/de radio 

equipment and in many diversified 

applications such as multivibrators or 

oscillators in industrial control de- 

vices. Also used as combined vertical oscillator and vertical deflection amplifier, 

and as horizontal deflection oscillator, in television receivers. Outline 12, OUT- 

LINES SECTION. Tube requires miniature nine-contact socket and may be 

mounted in any position. Its characteristics are similar to glass-octal type 6SN7- 

GT. Each triode unit is independent of the other except for the common heater. For 

typical operation as a resistance-coupled amplifier, refer to Chart 10, RESISTANCE 

COUPLED AMPLIFIER SECTION. For ratings as vertical oscillator and ver- 
tical deflection amplifier, and as horizontal defiection oscillator, see type TAUT. 


HEATER ARRANGEMENT Sertes Parallel 
HEATER VOLTAGE (AC/DC) Scene sete cee eee ee eee 12.6 6.3 volts 
HEATER CURRENT oid ic gos sauhes ete Mee ok cee eas ae 0.15 0.3 ampere 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
Unit No. 1 Unit No. 2 
Grid to. Piates, hPa «ct pee ae calcd Omacat ae ace)  t ee 1.5 1.5 pul 
Grid to Cathode:and Heater. 4: tata Neue, soo rew corm oe 1.6 1.6 pee 
Plate to Cathode:and Heater: 32. 00.405.4/000. ee 0.4 0.32 pu 
Maximum Ratings: CLASS A; AMPLIFIER (Each Unit) 
PLATE VOLTAGE, oss oon 4 5 ee aia d ORE RRS RUE ARE A ee eee. a 300 max volts 
PLATS DISSIPATION? 2. 00% 5 <<)o/ac sta 55 6 a6 AN saa eee OUT Ee mene oe 2.75 max watts 
GATHODE CURRENT so Sure tater bioetthe abs, pe cic oc a ee oe ee ie etl 20 max ma: 


GRID VOLTAGE: 
Negative bias value... 
Positive bias value... . 


RCA Receiving Tube Manual —— 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with FOARECU EG CAUROUB. 1. Ga taemet me anette S 2 Sratae a 
Heater positive with POHD Gey CUTRUROGG Ss en, tetanic aicieisterste's 
* The de component must not exceed 100 volts 
Characteristics: 
SMES OREO es Vth deere ony tan SED MTs 100 
Are werminae, Sot mae ee 0 
Be TP RCON oat nu eens Selah. ek Re 20 
Plate Resistance CADDrOX:).\ s eCIC) Pa Mee hs Was” ae 6500 
Peer Canc at icGe ee ee ee 3100 
Grid Voltage (Approx.) for plate current of 10 ya............. = 
Rr eee NS ool WN ods ShwaRiacr i Boi Bon 11.8 


Maximum Circuit Values (For maximum rated conditions): 


Grid-Circuit Resistance: 


EOD mobera tion's ot GOI... Rey ad en 
For cathode-bias DDEP AOE air Rehan AMINES « Hews aehitidns Bad ded co 


TYPE I2AU7 
E¢=6,3 VOLTS 


PLATE MILLIAMPERES 
fo 
9° 


Heater volts (ac/dc), 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


200 300 400 500 
PLATE VOLTS 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube in 
automobile and ac-operated receivers. 
Outline 11, OUTLINES SECTION. 
12.6; amperes, 0.15. Except for heater r 


is identical with miniature type 6AV6. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as frequency converter 
in vhf tuners of television receivers. Also used 
as rf amplifier, oscillator, or mixer. Outline 12, 
OUTLINES SECTION. Tube requires minia- 
ture nine-contact socket and may be mounted 
in any position. Each triode unit is independent 
of the other except for the common heater. 
Heater volts (ac/dc), 12.6 in series arrange- 
ment, 6.3 in parallel arrangement; amperes, 


50 max volts 
0 max volts 
200 max volts. 
200°max volts 
250 volts 
-8.5 volts 
17 
7700 ohms. 
2200 pumohos. 
—24 volts 
10.5 | ma 


0.25 max megohm 
1.0 max megohm 


92CM-6377T 


I2ZAV6 


ating, this type 


I2AV7 


0.225 (series), 0.45 (parallel); Maximum ratings as class Ai amplifier (each unit): plate volts, 300 max; 
negative de grid volts, 50 maz; plate dissipation, 2.7 max watts; peak heater-cathode volts, 90 max. This. 


type is used principally for renewal purposes. 
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Aes CLASS A, AMPLIFIER (Hach Unit) 
Characteristics: 


Piste Supply* Voltages sx viet oid 5 ok taal olicl et tants tote) olchctiolcstotio nats totems 100 
Gathode*Bias Resistofis. 6.2. 60 0s sees ole ve tein + sb eo aus omens 120 
Amplification Factor... ..0...... 0: PN eR RATT Ue TAR EAR SRM 5 37 
Plate Resistance. (A Dpprox.) ss iewenei mn iirc she ieee eeepc ates 6100 
TT FANSCONGUCEADLCEs sais ehe chores tuetelee sie he eke eirons ee fons ogee ene, ot ee 6100 
Plate Currentione cto oo a bee eis ete re eat le ee ont NL ees te Roan mea 9 
Grid Voltage (Approx.) for plate current of 10 wa................ -9 


SHARP-CUTOFF PENTODE 


Miniature type used as an rf or if amplifier 
up to 400 megacycles in compact ac/de FM re- 
ceivers. Outline 11, OUTLINES*SECTION. 


12 AW 6 Tube requires miniature seven-contact socket 
and may be mounted in any position. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings and terminal connections, this 
type is identical with miniature type 6AG5. 
Type 12AW6 is used principally for renewal 
purposes. 


12AX4-GT  HALF-WAVE VACUUM RECTIFIER 
Glass octal types used as damper 


12ZAX4- tubes in horizontal deflection circuits 
of television receivers. Type 12AX4- 


GTA GTA has a controlled heater warm-up 
time for use in series-connetted heater 


Pp 
() 
K 
@) 
NC (2) 7) H 
seers oO G6) 
“Ne H 


strings. Outline 22, OUTLINES SECTION. Tubes require octal socket and may 
be mounted in any position. These types may be supplied with pin No.1 omitted. 
Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average) for 12A X4-GTA, 
11 seconds. For definition of heater warm-up time and method for determining it, 
see type 6CG7. Except for heater rating, these types are identical with glass octal 
type 6AX4-GT. Type 12AX4-GT is a DISCONTINUED type listed for reference 


only. 
HIGH-MU TWIN TRIODE 
Miniature type used as phase in- 
12ZAX7 verter or resistance-coupled amplifier 
in radio equipment and in many diver- 


sified applications such as multivibra- 
tors or oscillators in industrial control 


devices. Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Its characteristics are similar to glass- 
octal type 6SL7-GT. Each triode unit is independent of the otherexcept for the 
common heater. For characteristics and curves, refer to type 6AV6. For typical 
operation as a resistance-coupled amplifier, refer to Chart 20, RESISTANCE- 


COUPLED AMPLIFIER SECTION. 


HEATER ARRANGEMENT Series 
HEATERS OLTAGE WACK DC) 240 mie ibbsirsuieniee eietene minister tue 12.6 
TIBATER CURRENT Gale hooks sens 2 A eee eee 0.15 
DrREct INTERELECTRODE CAPACITANCES: 
Unit No. 1 
Grid:to Plate: 220 ...,5 Rao ee Pe ate rao tote tote Wt 
Grid to Cathode and Heater............ SE, EINE, Be 1.6 
Plate to Cathode and Heater. 5.5 .320)65 tah oie les ow. ae 0.46 
Maximum Ratings: CLASS A; AMPLIFIER (Hach Unit) 


PEATE VORTAG Bivioccc 6.8 ooo haat ao talik Pea ee Edel hicles) wes elatelions vtec trance Ieils 
PLATE DISSTRADTONG 6c i <oossyuls te lonetansv slotarelieeMel ofotca: «Neus be akencbenenets Artelioveke casei oaeths 


GRID VOLTAGE: 


Negative-bias values 0... cc stexcusk ors a uais pe cnma dioica marae eis sanie saeveds specuonens 
Positive bias ‘value sooo A eee ccs ar ese See Re ae a oP er ae elo iau6..s <arstistisne sous 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode, ......... ccc cece cess sev evens 
Heater positive with respect to cathode. .............cccccec eee cees 


Parallel 
6.3 


Br arere 1 max 


volts 
ampere 


up 
uu 
ppt 


volts 
watt 


volts 
volts 


volts 
volts 
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HIGH-MU TWIN TRIODE 


Miniature type used as combined’ 
oscillator and mixer tube in vhf tuners 1 2? AZ 7 
of television broadcast bands. Outline 
12,, OUTLINES SECTION. Tube re- 
quires. miniature nine-contact socket 
and may be mounted in any position. Each triode unit is independent of the other 
except for the common heater. 


HEATER ARRANGEMENT Series Parallel 
RAPER OR BAGH TONG / DG) 5 oc. hc da cas iekeus ausce cielowcssuea- Je tcaevee Ge 12.6 6.3 volts 
PRES PERRI IRIN os nid nt © sin 5 a SRT Oe TM eae eee eee 0.225 0.450 amperes 


Maximum Ratings: 


RCV EVE A CHEs oni, eos Niet oot cae tins tele ets oinle casas kgs SR Ma A? Wucilen eek ee 300 max volts 
GRID VOLTAGE svega tive Bias Value. a oo ao sa dene hate Saree cine ea ke —50 max volts 
Eee RANSON so er ae Se eee Mee A SID Cree oR bee. 2.5 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... 0... 0... ccc ccc cece ccc eeees 90 max volts 
Heater positive with respect to cathode. ............... See Aaa, aereenene 90 max volts 
Cheracteristics: 
Perret IEE VOLE Nl ocean's Sa aie a ES Ree ewes ae 100 250 volts 
Gatiede-pias, Resistor, FP2o0io, eels Daw fang | 270 200 ohms 
AnipltireatiansGActor’.. 3: Pi Seeley aoe ob eek RIS 60 60 
Plater Resistance (Approx. is ei ee ee helen deca 15000° 10900 ohms 
‘1 copeenmmesaneds.. 2... OFS toe Oe. Any. oda 3 4000 5500 wmbhos 
Grid Voltage (Approx.) for plate current of 10 wa......... -5 -12 volts 
Plater@ Urren Games We) 3c%. pee. Ae eens eek et 3.7 10 ma 
H 


LOW-MU TRIODE 


Miniature type having high per- 
veance used as vertical deflection am- 12B4-A 
OF plifier in television receivers employing 
€:) series-connected heater strings. Out- 
e r. line 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. 


HEATER ARRANGEMENT Series Parallel 

Pimaripe VOLTAGE CACADC) tn. ccicc-s 6 shite ave ava Wo els w Wwe Beene 12.6 6.3 valts 
EP AT ENG KIREUIN Taner Gicpece dere erat cece a Mee ee TS ee ha eee Se 0.3 0.6 amperes 
HEATER WARM-UP TIME (Average)*........ 0.00.0 c caus - 1. seconds 


*For definition of heater warm-up time and method for determing it, see type 6CG7. 


CLASS Ay AMPLIFIER 
Maximum Ratings: 


PRATS) WO PAGES SAS Any occ core etal WUsiee at Died nthe Rtn Vitae ne chat ah enee SEE. 550 max volts 
GRID VOLTAGHS Necative’ Biase Values. ho skis Sake aa oc ales oti —50 max volts 
PreAP OO ISSE AD LOR 1 cits ce aN RMON aS DEST Pi she e's sac eT Ge cuieee oaGiue a phe al 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......... ccc cece cece cease 200 max volts 
Heater positive with respect to cathode... ..... cece ee eee eee eee 200°maa volts 
Characteristics: 
LLC MVALLAS CHEE cree ea teehee etecclin ee cke cuaeue rice eae FARSI Reet e oe ee ee eee 150 volts 
Gri VOLUR Oks eg rele 3 She MPLS cae MR. Ss UE Aare ORS oie Pes ce cis -17.5 volts 
AMA MLI CATION AE ACCOL 25g ace Parc ckeue oho Wik keke ade okt ERASE he ceisler oI a 6.5 
Plater ivesistance.CA prox.) erteteitia oceans w eoaks ieee eee Bice so ota eee 1030 _ ohms 
UMMC OUGHOLABCS hone 5p «Win cath Gis, atid « aWealad. AMMls «Teak capueietdd « nt hy Qs »'s 6300 umhos 
Piste Omrpene ee. baa. ac Wea ak wsbttet aes « SAEs Habtihaheclas + Klaas climoduicded & 34 ma 
Grid Voltage (Approx ) for plate current of 200 wa... .... ccc ee ccc e eee —32 volts 
PiaveCurrentiroreride Voltage ol —2e VOltSs fs sist oe de sie cedosg ocesees ae 9.6 ma 
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Maximum Circuit Values: 


Grid-Circuit Resistance: 
For: fixed-bias operation atncctees aes. Weeaeromptas b aneeia SS Sere tate ne ik a 0.47 max megohm 
For ‘eathode-bias operation os cesthusee sit soit alee 0, s.-e baud © Glaus susie boise 6 2.2max megohms 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings: 


DGCUPUATE, VOLTAGR: & occ b ccoGith Gotcle caiciee tte are Noha ene gatatenea iar ican ahs tolteoseas 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum)............ 1000tmax volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE o.. wes ccucila cies eicietele areleloratensuenetone Aeeetons —250 max ~~ volts 
CATHODE CURRENT: 

Pealee o/s eo rovateys iis wicke Aleit ae ee Ee ara lem fewe aaa tey cs teienecatecsNetelous: cache 105 max ma 

Average o. . See P ee oe Se Pees AMIS Wem utsuemmsosecdetens a te,avers 30 max "ma 
PATE DISSIPATION. cc's: Gen C2 te Pele teres HME eae eds Ne Fe tilabciraire,‘o.telalle tatoietetorela 5.5 max watts 
PHAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect. to cathoden: .. 50.0 ce vee loci eces ce eis ; 200 max volts 

Heater positive with respect to cathode... ......ccsueesesees Sete ruione 200°max volts 


Maximum Circuit Value: 
Grid-Circuit Resistance: 
Foricathode-bias operation sara ove a ccies lata is «us ese alma etsters ete becor chek ete ie reaetees 2.2 max megohms 


#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

+ Under no circumstances should this absolute value be exceeded. 

° The de component must not exceed 100 volts. 


TRIODE—PENTODE 


Glass octal type used as combined detector 

and rf or if amplifier in ac/de receivers. Heater 

1 2B 8 GT volts (ac/dc), 12.6; amperes, 0.3. Characteristics 

re of triode-unit: plate volts, 90; grid volts, 0; 
amplification factor, 90; plate resistance, 37000 

ohms; transconductance, 2400 umhos; plate 

ma., 2.8. Characteristics of pentode unit: plate 

volts, 90; grid-No.2 volts, 90; grid-No.1 volts, 

-8; plate resistance, 200000 ohms; transconductance, 1800 umhos; grid-No.1 volts for transconductance 
of 2 umhos, —42.5; plate ma., 7; grid-No.2 ma., 2. This is a DISCONTINUED type listed for reference 
only. 


H P 
REMOTE-CUTOFF PENTODE H@ OS) a 
Miniature type used as rf ampli- ¢ © 
fier i de standard broadcast | 
12BA6 er in ac/de standar roadeast re- oGk oy 
IS — 


ceivers, in FM receivers, and in other 

wide-band, high-frequency applica- 

tions. Outline 11, OUTLINES SEC- ei 
TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with miniature type 6BA6. 


PENTAGRID CONVERTER 


Miniature type used as converter 
1 2 B AZ in ac/dc superheterodyne circuits espe- 
cially those for the FM _ broadcast 
band. Outline 14, OUTLINES SEC-_ 
TION. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater rating, this type is identical with miniature type 6BAT. 


REMOTE-CUTOFF PENTODE (4) __ (5) 


Miniature type used as rf or if amplifier in "GB (y? 
12BD6 radio receivers. Outline 11, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; amperes, X( 


0.15. Except for heater rating, this type is . (2) 
identical with miniature type 6BD6. Type re 
12BD6 is used principally for renewal purposes. 
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PENTAGRID CONVERTER 


Miniature type used as converter 
in ac/de receivers for both standard . 
broadcast and FM bands. Outline 11, 1I2BE6 . 
OUTLINES SECTION. Heater volts 
(ac/de), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with miniature type 6BE6. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and avec tube I2BF 6 
primarily in automobile radio receiv- 

ers operating from a 12-volt storage 

battery. The triode unit is particularly - 

useful as a driver for impedance- or transformer-coupled output stages in auto- 
mobile receivers. It is equivalent in performance to metal type 12SR7. Outline 11, 
OUTLINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with miniature'type 6BF6. 


MEDIUM-MU TWIN TRIODE 


op Miniature types used as combined 12BH7 
vertical deflection amplifiers and ver- 

Kt: tical oscillators, and as horizontal de- ait 
flection oscillators, in television receiv- ] 2 BH7 A 
ers. Type 12BH7-A has a controlled 

heater warm-up time for use in series-connected heater strings. These types are also 
used in other applications including phase-inverter circuits and multivibrator cir- 
cuits. Outline 14, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of the 
other except for the common heater. Type 12BH7 is a DISCONTINUED type 
listed for reference only. . : 


H®ATER ARRANGEMENT Series Parallel 

HRPATERGV OETA GHIH(AGCADC) ic eontn o eieis ee hae re atohs tis tclecs eis 12.6 6.3 volts 
FIMATERS CURRENT petgee Ural e le es eiala eS eeU Nts cushy o's a's. =: onste 0.3 0.6 ampere 
HEATER WARM-UP TIME (Average)* for 12ZBHT7-A........... aa ips seconds 


DrgEcT INTERELECTRODE CAPACITANCES (Approx.): 


GrldstOnP AGC metho ee ie Sine ie hans teks. weecalahars Oaks aint s 2.6 ppt 
Grid-to:Gathode.and. Hea teria. toss icine fe ere arta eiarararatsr oes 3.2 3.2 pf 
Plate co-Cathode and Eleater o.0. 6, ¢ sists sus sip wise vic o Poke en os 0.5 0.4 ppt 
Plate of Unit No.1 to Plate of Unit No.2............... 0.8 py 


* For definition of heater warm-up time and method for determining it, see type 6CG7. 


CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings: 


Cy ye ke Be dC Oe gk eee rey GA EAS) eG Eas Gene a ay WA CN ie We 5 Hea hg ate Sais 300 max volts 
GRID VOLTAGE: 
INNER ALE VER DIAS V Ale se ol ialo diode hate olareetl she, eyeiiuens olistiss bat apin oehalel eaanel Ueet ers 50 max volts 
POgitIVGREIASRV ALU ete itn ore ciara os uso erOe eaclthe.eriig: eo tckokeveiatele PLE poe ous ae 0 max volts 
CATHODELC URREINT per.. cts can eae RE Pe enn ote eM Curie dhe e's ete @ oth Pete cede 20 max ma 
PEATH DISSIPATION Leo cr eee teas eta clientes s rales stslelatis s @ vials seca 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect,to cathode... ois. cece eves vecviesvens 200 max volts 
Heater positive with respect to cathode. ... 2.0.6. sccscccsccccsccocce 200a8max volts 


® The dc component must not exceed 100 volts. 
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Characteristics: 


PIAtE Viol CAG PM osacd chee tore: on. scese wish atelnal hee orate ett tal eter Re Tawairecaie teraivey allele Rome Ruano 
Grid Volta ee sc «seater e reteis cdl ers WEMEY one A eed LN ODS ae ata We elect Aldea tions are ve 
Amplification Bactor 2... s.< chessieitusdecy tas alt tonal earth dened eet aero wa meaiere 
PlatewResistarics WA Pproxe) < ployee sicses w iske so eed) © ouonsy uraeasnor oiaeue tame) Siento sear re 
TT ransGomelUctancee 6 soos APS ee De NE Ein eae Cer cer es 
Grid Voltage (Approx.) for plate current of 50 ua........ cc eee eee ee A sri 
Plate Current oocic ccs ysis eo SRETOR i Bon phebe Phe deb eee inter Gwe eteker «vole whey aPkce ie o's 


Maximum. Circuit Values (For maximum. rated conditions): 
Grid-Circuit Resistance: 


For fixed-bias operation. ................ Ete ets OME Re Ceweee 
For cathode-bias operation? .....6. . . . « ae eae LRA aeeiec cee 5 
OSCILLATOR 
For operation in a 525-line, 30-frame system 
Vertical 
Deflection 
Maximum Ratings (Each Unit): Oscillator 
DG: PEATEZVOUTAGE . | oo Sean obloside tll. ce > stots chars 450 max 
PEAK NEGATIVE-PULSE GRID VOLTAGE. .........--.-0cee. -400 max 
CATHODE CURRENT: 
PPG AMEN. 2 TIER See RANA Soe are ee ee Cheers aE rd a eee lo Mele 10 max 
AVErA Vel Ker ert tah ceeine a tace Sine ee ie PaES oy ACS oe 20 max 
PEATE: DISSIPATION ILE ns re hao ues. e Sack nieiila sncueyer dep sacar ow anemaeeue tere 3.5 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to eathode............... 200 max 
Heater positive with respect to cathode............... 200°max 
Maximem Circuit Valve: 
Grid-Circuit Resistance... 2.0.0.0... cee cee cette cece eens 2.2 max 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings (Each Unit): 


DCsPLATESViOURAGH (5 «icc scot teerer See eee ee eee ne er Pe ie 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absoluté maximum)............ 
PAK NEGATIVES PULSE*GRID. VOLTAGE. < c).. 6 +<)euie + ove ceauslisis tone gis Wyse aretevte 
CATHODE CURRENT: 

POR rein she a ke crore See eats eee ate ett as Meroe ge ee ee ae 

A VEPAGOUIE.. POSTE ELITE See ede Hae cette ieiestioraec hatte ee, Sa eee eR 
PEATHYDISSEPA TION 25. leche eas. Het cates bs De ts een ee ee eS In IE ea 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....... 20... cc ee ee eee ee 

Heater positive with respect to cathode. .............cc cece cece vee es 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE. UNIT 


TYPE I2BH7-A 
Ey = 12.6 VOLTS 


PLATE MILLIAMPERES 


00 
PLATE VOLTS 
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0.25 max 
1.0 max 


Horizontal 
Deflection 
Oscillator 
450 max 
-—600 max 


300 max 
20 max 
3.5 max 


200 max 
200° max 


2.2 max 


450 max 
1500amax 
—250 max 


200 max 


megohm 
megohm 


See) ee 
Zales els: | |" [dla 
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Maximum Circuit Vetue: 
Grid-Circuit Resistance: 

Purcmnode-pins Operations. . cy, \eck.cltaten ne oc oO ee ee nec e 2.2 max megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15-per cent of one vertical seanning cycle is 2.5 milliseconds. 
= Under no circumstances should this absolute value be exceeded. 
° The de component must not exceed 100 volts. 


H Pp 
aie =,  SHARP-CUTOFF PENTODE 
aX (6) Miniature type used as if and rf 
( amplifier in automobile radio receivers | 2BL6 
of ATP operating from a 12-volt storage bat- 
S C1) tery. Outline 11, OUTLINES SEC- 
ey TION. Equipment using this type 


should be designed so that 90.per cent of the maximum values of plate voltage and 
grid-No.2 voltage is never exceeded for a battery potential of 13.2 volts. Tube 
requires miniature seven-contact socket and may be mounted in any position. 


ELBA TER OLAGET LANGE) (AG/ DO} c oo oc ese pac dhe ob llelne tie bo oleic ate 10.0 to 15.9 volts 
HeATER. CURRENT (Approx. at l2/6' volts. . 0. : «Seance ss cee chess eeees 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES*: 
Grid No.1 to Plate..... Be ee AITO sD: Sete 0.006 max ppe 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 ppl 
Plate to Cathode, Heater, Grid No.2, Grid No. 3, and Internal Shield. . 4.8 ppt 


® This voltage range is on an absolute basis. For longest life, it is reeommended that the heater be 
operated within the voltage range of 11 to 14 volts. 


* With external shield. 


CLASS A; AMPLIFIER 
Maximum Ratings: 


PEAR E AV OU RRGHAMPGR 285. ursidlcutie tens aaa oooh k le LR ES ERE SE bos 30 max volts 
GRID-NO.2\(SCREENFGRID)) VOLTAGES 6.5 0 oa 6 0c cae see ew wwe bo uateleetes 30 max volts 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 

IOsit hy cub l amma Uehetin © a8 ns tatone.. earner i). Ls baom - < S8 ie A PRS eds 0 max volts 
CALHODE: CURRENT. .pite meets oie OP. a sis icbssinl ote orale sida eiavcis ohio noe 20 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..................+es0e008- 30 max volts 

Heater positive with respect to cathode. ............. 000 ce vee eveee 30 max volts 


Typical Operation with 12.6 Volts on Heater: 


TERRE WUUIEIISE. a. cond com ete Ulerlnr Aneta len Ab i tats esata Mok Stele ame Bae ath oS aR 12.6 volts 
Grids Nios (Suppressor Grids * = as Se a te celta ae eeasage pee cathode at socket 
feembel= IN O22 ViOEER Rove | Poko. se ache craton oterce tcoraisncdenscerstalotbovdsmncton bokatoheates htaratoh tek 2.6 volts 
ariel NOs VOL A CReNe Wert a cpet te ard Ne cps Ro ent a cee MTV Scheie hae Ute 65 volt 

Developed:across; grid) Now L resistors ...1-csnala.asgitcuocescencysesaeasce_ oie avers vanavace 2.2 megohms 
PIACETIVESISLATICELUCAID PL OX 2) i ets, cy RPS oy oo ahictis Ae eas ete atl Readies sac tane 0.5 megohm 
rE sCONCUGLATICC OME core ott o's) huc As So ears os ooh Ranlavedths avarsouna NS aide 1350 umhos 
Grid-No.1 and Grid-No.3 Voltage(A pprox.) for transconductance of 10 nzmhos 5 volts 
latesGurren tres rece eee et ee An. Dek Las 1s RS eS eS 1.35 ma 
Grid NOs BOUTON teen neater ees cha enna oe ee 0.5 ma 


Maximum Circuit Value: 
Grid=N ost-CircuipeResistancec: custo crores oer cle. sara fl os ists ore seis ale Gules 10 max megohms 


S25 G\ 


(4) 1 (5) 
a BEAM POWER TUBE 12BQ6-GTB 
Glass octal type used as horizontal / ] 2CU6 


@) (7) deflection amplifier in television re- 
‘ RoE ceivers employing — series-connected 


1) heater strings. Outline 30, OUTLINES 
G3 SECTION. This type may be supplied 


with pin No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time 
(average), 11 seconds. For definition of heater warm-up time and method for de- 
termining it, see type 6CG7. Except for heater rating, type 12BQ6-GTB/12CU6 
is identical with glass octal type 6BQ6-GTB/6CU6. 
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SHARP-CUTOFF PENTODE 


Miniature types used as video 

12BY7 amplifiers in television receivers uti- 
12BY7 A lizing series-connected heater strings. 
oe Outline 14, OUTLINES SECTION. 

Tubes require miniature nine-contact 


socket and may be mounted in any position. Type 12BY7 is a DISCONTINUED 
type listed for reference only. 


HEATER ARRANGEMENT Series Parallel 
HATER VOLTAGE: CAG/DC) “te see eee eee eee ee ee 12.6 6.3 volts 
HATER) CURRENTS 8.0.00. 5 cla tht i ee te aia ere 0.3 0.6 ampere 
HEATER WARM-UP TIME (Average)* for 12BY7-A............ — i seconds 
Direct INTERELECTRODE CAPACITANCES: 
Grid®Noil to: Plate.) Bae as oe VL SOS. eee. So eee 0.055 ppt 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield 11515 ppt 
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield.... 3.0 ppt 


* For definition of heater warm-up time and method for determining it, see type 6CG7. 


CLASS A, AMPLIFIER 
Maximum Ratings: 
PLATES UPPLYS VOLTAGE © crcistctshccc ioe tis ans Aeiocesin ese Oe eee 300 max volts 


GRID NO.3 (SUPPRESSOR-GRID) VOLTAGE. ........ 0c. ccc c eee c ese c ee erecs 0 max volts 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE. ............ sab akatel ci dherennn So ee oe Reese oes 175 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

Negative Bias yV alte sxc sists) fpeeseeche eee ec ee eae ee ee ae 50 max volts 

Positive Bias Valuee i.e yi es site ree eee ee bie cine ae Ree 0 max volts 
GRID-N O:2, INPUT Sitaba ae ucte cietotel ale cleat ol ae Ae tone ee Mr EUS” Bee Reco 1 max watt 
PLATEEDISSIBATIONS Better ca, Oech oi 5 Cement cy chen ate erent ee 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... ccc eet ec eee ce ceee 200 max volts 

Heater positive with respect to cathode... ....... ccc cece e cece ec eees 200°max volts 
Characteristics: 
Plate: Supply Voltage sii. svcverrsry aca. osiecanece oe eyate a ai.ra eS RI: See 250 volts 
Grid ING: 5! ate eae 1 Ba ee re Ter eae ay The ON A ea ees ea ae ar Connected to cathode at socket 
Grid-No.2i Supply oy ol tag ex ne eve cots thee trcewett ee cect ie esinds eoneiaes dates encom Ten ele te ero 150 volts 
Cathode-Bias Resistor. << ¢ bie hic oe Oe Rare a oe ees en eee 68 ohms 
Plate Resistance :(Approx.) (|. ha Phas es eo Eran 90000 ohms 
Transconductan Ce’ ic s.cadie- vis higied vcroie diaha ea e r e ae 12000 umhos 
Plate(Gurrent Mocca Gao Aone ee ee re NN ae te tee 25 ma 
Grid=No:2 'Currentiens uicudinie ail ce Ree ae eee Ce eee ee 6 ma 
Grid-No.1 Voltage for plate current of 20 pa... ....0.....cccccccevccecee -10 volts 


Maximum Circuit Value: 

Grid-No.1-Circuit Resistance: 
For cathodé-bias operation “1. Weare. sian ce ies ks ie eee ee mictsbeistovete te hers 1 max megohm 
For fixed-biassoperation %a4).),... «eee eae oe seas ee Aish eletarcns ite steists ec 0.25 max megohm 


° The de component must not exceed 100 volts. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type used as combined detector, 
amplifier, and ave tube in ac/de receivers. Out- 
12C8 line 4, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with metal type 
. 6B8. Type 12C8 is used principally for renewal 
purposes. 
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BEAM POWER TUBE 


Miniature type used in the audio 
output stages of television receivers em- 
ploying series-connected heater strings. | 2 C A 5 
Outline 183, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 


position. 
Pe ME OR aOR AER te MACY DC) Sia eh ties. fase ah er aie teed oe aed e Gk o's 1276 volts 
BATE a GURRENT §.).6: 2c: suka ee os tee ee Te eRe eR Pee 0.6 ampere 
HMATHR: WARM-UPLLIME CA verage)*.. 2. qiestaeivac. pat elnen Seem te eree Shatstsheé pa seconds 
DrIREcT INTERELECTRODE CAPACITANCES (Approx.): 

GAC U NiGs la tGUELALG, wore MRC ae i ee ee se a he 0.5 put 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 15 put 

Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 9 ppl 
*For definition of heater warm-up time and method for determining it, see type 6CGT. 

CLASS A; AMPLIFIER 
Maximum Ratings: 
EgICA ELE VORA G Deen seme heel eRe aPT Tl oh ey EPI cs, ee, Seen Sen eee coll tan & 130 max volts 
(RED=N @O:2e(SCREEN-GRID)i: V OL TAG Bins tae eis ee oie ne ace an ted eee « 130 max volts 
GRID-N 0.1 (CONTROL-GRID) VOLTAGE: 

OSItIVE? DIASAVALUGIh germ arscihrtae ona ok easee nee) ciccec iso eee Sina Ne ees 0 max volts 
BEATE ISSEPADT ON. sbaniy eee ent tame eis Mehr aHe & cc cea teres s Sees tie Okc eeeuet omnis 5 max watts 
CELE IN OT PUN ETE ue. de raene itn ci Pe ASL: puBy Ldal SoS thn oz ten ale ane Lame | 1.4 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 0.000 cece eee ee 200 max volts 

Heater positive with respect to cathode.............. 0... cee ee eee 200amax volts 
PULEELEMPERATURE CAG NOtLest DOING) aud gine foto ain obo eee cas « 180 max AO 
Typical Operation: 

PALER VGOlUa UG camer ees eS te i ae tee | Bias 110 125 volts 
GLELG— Ni Occ V.OLLR PC hy antrer es vac Lite ecsnrare Mee eee Las he aia sa ae 110 125 volts 
Grrd= NOL EEViolitd eevee. 1s alms oo hatin cin ices robe aRe a nS —4,0 —4.5 volts 
Peak A ByGrd-NoO.l Voltage te sim, 0) sclueleutien tial boost nice ays 4.0 4.5 volts 
Aero-signalD) Cablate: Currentercng nie Sevsk thee See bs 32 37 ma 
Maximum-Signal DC Plate Current...:................. 31 36 ma 
Zero-Signal DC Grid-No.2.Current..................2.5. 3.5 4 ma 
Maximum-Signal DC Grid-No.2 Current................ 5 11 ma 
IPIAremesistance: CADPLOXs) a2. 6 sok tuum eanes eine eee 16000 15000 ohms 
EDTA SCOMGUCCAICE ms sets ano ced ean cee aa ae em Tat aed SON 8100 9200 wmhos 
HEOREGLVCSIST AT COMMIT eer cer re nee, oie Saeed edt ae Mooi es tela cae 3500 4500 ohms 

100 

Type I2CA5 
E¢ =12.6 VOLTS 

4 [ GRID-N2 2 VOLTS =125 
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‘Total Harmonic Distortion. .0.0c. cena a ee ae eee ae 5 6 per cent 
Maximum-Signal Power Outputaes...mctas oe erect = ee 1.5 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
Hor Simbad bias, operation se ar. ae oi ote coe eeiet a ote ates ee PN eerie 0.1 max megohm 
Boriicathode-bias-operatioi F2 ki) a2 6k: nae eatke eetieha ©. weno on emera oa, 0.5 max megohm 


# The de component must not exceed 100 volts. 


DIODE— 
REMOTE-CUTOFF PENTODE 


Miniature type used as combined 
12CR6 detector and audio amplifier in auto- 


mobile and ac-operated radio receiv- 
ers. The diode unit is used as an AM 
detector, and the pentode unit as an 
automatic-volume-controlled audio amplifier. Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 


HEATER VOLTAGE? (AC/DC) TAO oe eae cere SE eae Chace tegen tee So ae 12.6 volts 
FIBA TER; CURRENT) slat gh ake: = aoc Ceene oR Rpg tobe deo ep eee ob Se ae ean 0.15 ampere 


Maximum Ratings: 


PHASE VOL TMG, lhc ot Sate oleh ayote Epo or oe easel « ney tee ae RC Roe acne ae 300 max volts 
GRED-N 0:2, (SEREEN-GRID) VOLTAGES . 5005.65 5 cade pact acs cdewsnsedearces See curve page 67 
GRIDSNO:2 SUPPLYZV OETAGE 3 1.5 Aes ite er isi oat te ttc ge etnies Meda eR eR 300 max volts 
GRID-N0o.1 (CONTROL-GRID) VOLTAGE: 

Posttive Wis avald CNet poke ey ois carer ee hai tulam narra ace aren Ine nRe pene 0 max volts 
PATH -DISSTPIORTONIS 2 os. feo cake eens AR Ee Dm eT ron eee nnn Betas 2.5 max watts 
GRID-No.2- INPUT: 

Mor etid=Nio-2 Voltages UpsvOeL oO) VOLUS aparece enna ance arene une terete ere 0.3 max watt 

For grid-No.2 voltages between 150 and 300 volts...................- See curve page 67 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .... 0.52. ...- ccc cence nee eess 100 max volts 

Heater positive with respect to cathode. 2... 0. ec eee eee 100 max volts 
Characteristics: 

PYAtEHV ol Gace aye hee as ie cae eR eect a ee NN SON LSe Ripe fede ae Noha aru 250 volts 
@rid=-Noc2 Voltage ne Sana etree a hives bec ee ese aie ok a eae 100 volts 
Gaid=Noaki Woltage cis sie octets Rime eee 5 es eee Blin a ae ashen a eRe —2 volts 
Plate desistance (A Pprox.) ce. 4 sectio tiers. ctseld ciehecoi el ois olsth ce eee 0.8 megohm 
"ELAS CONG UCCANCE sy airre 5%,  aie ce Toes a He che arte Se Poe MaRS emer eo ga 2200 umhos 
Plate Currents. kucsonshaee ee ore ee ae ae ae een Eon Re Se 9.6 ma 
CTI IN.O.2 (Current Hee Wety LE ele eee ako Ba Te he One 280 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 10 umhos........... —32 volts 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE I2CR6 
E¢= 12.6 VOLTS 
GRID-N22 VOLTS=100 


GRID-N2I| VOLTS Ec;=-3 


Cela INGE 
EeUE NS. 
avai ee 


PLATE MILLIAMPERES 


a eae 


(9) 100 200 300 400 500 


PLATE VOLTS 
S2CM-S006T 
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Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
HOGxed-OlassOpera lioness coke Lae Ke a eieto nae vee om 0.25 max megohm 


Morcatnode-pias ODeCrAtiolra sees 5. ct chre ins ee oe tate ene tes - 1.0 max megohm 
Maximum Rating: DIODE UNIT 
CE) CURR BING MRE Satine oh pailetepui chorale loteme tcadbe, alos casulsclakos oma ee ROR eG 4 1 max ma 


BEAM POWER TUBE 


Miniature type used in the audio 
output stage of television receivers em- ] 2 C U 5 
ploying series-connected heater strings. 

Outline 18, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Except for heater rating, type 
12CU5 is identical with miniature type 6CU5. 


BEAM POWER TUBE 


Glass octal type used as horizontal 
deflection amplifier in television re- 
ceivers employing  series-connected 
heater strings. Outline 37, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 
time and method for determining it, see type 6CG7. Except for heater rating, type 
12DQ6-A is identical with miniature type 6DQ6-A. 


HIGH-MU TRIODE 


Glass octal type used in resistance-coupled 
amplifier circuits of ac/de receivers. Outline 21, 
OUTLINES SECTION. This type may be sup- 
plied with pin No.l omitted. Heater volts 12 F5-GT 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with glass-octal 
type 6F5-GT. Type 12F5-GT is a DISCON- 
TINUED type listed for reference only. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Miniature type used as combined 
detector and af voltage amplifier in 12F8 
automobile radio receivers operating 
from a 12-volt storage battery. Outline 
12, OUTLINES SECTION. Equip- 
ment using this type should be designed so that 90 per cent of the maximum values 
of plate voltage and grid-No.2 voltage is never exceeded at a battery potential of 
13.2 volts. Tube requires miniature nine-contact socket and may be mounted in 
any position. 


HeArinr=VORTAGH FUANGE: (AC/DC) Ombre uasibve cites her. mpeits. tdi’, Act oiciions eles 10.0 to 15.9 volts 
HEATHER CURRENTSCADDLOX.)) ate) 2. Gs VOLCSh tem temneta Rae ist cussed. oil op.c)s ol ahens 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Pentode Unit: 
CATION SCO TASLO 0p eed le ehtcts ee be Dee HE Mopeiale ei she abe prac adh» 0.06 ppl 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8........... 4.5 put 
Plate to Cathode, Heater, Grid No.2, and Grid No.3............4.. 3.0 put 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2..............44. 0.3 pul 


® This voltage range is on an absolute basis. For longest life, it is reeommended that the heater be 
operated within the voltage range of 11 to 14 volts. . 
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PENTODE UNIT AS CLASS A; AMPLIFIER 


Maximum Ratings: 


PUA TE BVOLTA GEIS «ire cle he hoa phecne tale ee ae ee Jone ENE ohare ence oa Ree eee Rena nene ata 
GRID-N0O.2: (SCREEN-GRID) VOLTAGE ie au Gai 1s Flees ee oe oie ene eee le 
GRID-NO.1 (CONTROL-GRID) VOLTAGE 

Positivecbias value sos oe eee: Rene See eae oe 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200... eee 

Heater positive with respect to cathode... ........-. + cece ere eereee 


Typical Operation with 12.6 Volts on Heater: 


Plate Voltage 2. is. fs ot eee ee eae vhs eee SP eeirer. 
Grid-No.3: (Suppréssor-Grid) Volta#gee 2e- uo tact eines erent ye 
Grids NO:2 Voltage ed. isis bee eae eRe er ORL Tiley oo ec Ne iva eat eee rene eee: 
Grice Nios 1 Voltages: fo ies, ee ee RT, 5 AE. Vente tale Leip ae ce eee ete one 
Plate Resistance (A'pprox.):s2% 4a: See aan Sail ne ae eee ee 
Transconductante: 200 60k oo eee Be re 0 tee RAC a as ee eee ete 


PLATE MILLIAMPERES | 


AVERAGE TRANSFER 
CHARACTERISTICS 


TYPE: l2F8 

Ep=12.6 VOLTS 

PLATE VOLTS =12.6 
GRID-N2 2 VOLTS 12.6 


TRANSCONDUCTANCE (g,,)-MICROMHOS 


Ww 
uJ 
a 
wW 
a 
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7 -6 -5 -4 -3 -2 -! 0 

-GRID-N2 | VOLTS 
92CS-9167T 


AVERAGE CHARACTERISTICS 


Type I2F8 
E4=12.6 VOLTS 
GRID-N& 2 VOLTS =12.6 


PLATE VOLTS 
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30 max volts 
30 max volts 

0 max volts 

30 max volts 
30 max volts 
12-6 volts 
volts 

12.6 volts 
0 volts 
0.33 megohm 
1000 »mhos 
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Grid-No.1 Voltage (Approx.) for transconductance of 10 wmhos......... -5 volts 
PelRCO Cir eUtie PAE LC Sck Oa, RIN Oy tis, clatter ard brea oe eee eee cere 1 ma 
Hg Te Sige Bd RS Svar tet ie (Mt, Anas 2 Aue diel a I pS AL Oc SOR Ne ol eee 0.38 ma 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance. .............00. Wee Rh! Soe eee 10 max megohms 


Maximum Rating: 
Shere, ORR DNE CraAchs Unites fo bacia'd wkeus ) Oa ee ee Le et ares 1 max ma 


TWIN DIODE 


Metal type used as detector, low- 
voltage rectifier, or avec tube in ac/dc 
radio receivers. Outline 1, OUTLINES ] 2 bl & 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat- 
ing, this type is identical with metal 
type 6H6. 


oS MEDIUM-MU TRIODE 


= Glass octal type used as detector, amplifier, 
(3) or oscillator in ac/dc radio equipment. Outline 
25, OUTLINES SECTION. This type may be 12J 5 GT 
@) =) supplied with pin No.1 omitted. Heater volts ars 
(ac/dc), 12.6; amperes, 0.15. Except fer heater 
o Sate a rating, this type is identical with glass-octal 
(8) type 6J5-GT. Type 12J5-GT is used principally 
for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass octal type used as biased detector or 
high-gain audio amplifier in ac/dc radio receiv- ] 2 J 7 GT 
ers.Outline24, OUTLINES SECTION. Heater = 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with glass- 


octal type 6J7-GT. Type 12J7-GT is used 
principally for renewal purposes. 


POWER TETRODE 


Miniature type used as power am- 
plifier driver in automobile radio re- 12K5 
ceivers operating from a 12-volt stor- 

age battery. Outline 183, OUTLINES 

SECTION. Equipment using this type 

should be designed so that 90 per cent of the maximum values of plate voltage and 
grid-No.1 voltage is never exceeded for a battery potential of 13.2 volts. Tube 
requires miniature seven-contact socket and may be mounted in any position. 


HeATER- VOLTAGE, RANGE (AG LDC), Oyo riidias dena uan ons: Dice MaCART Starner eraiet eck 10.0 to 15.9 volts 
ApATERECURRENT CApprox.).at 12.6 VOltScg2 siti stue ship tiss am severe vncnanes 0.4 ampere 


© This voltage range is on an absolute basis. For longest life, it is reeommended that the heater be 
operated within the voltage range of 11 to 14 volts. 


CLASS A, AMPLIFIER 
Maximum Ratings: 


PRATER VOL RAG Bie Mette eal eee ete oak ire eee hemeMt talent, sean siete tacnn siohetere 30 max volts 
GRID-No.1 (SPACE-CHARGE-GRID) SUPPLY VOLTAGE...... ......-. eee 30 max volts 
GRID-No.1 VOLTAGE (Absolute Maximum) ..... 40. sccdecvcccsscuce Marae 16 max volts 
NEGATIVE GRID-NO.2 (CONTROL-GRID) VOLTAGE......... SR a OT arte —20 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ spevedch sia ghacen sere ate 30 max volts 
Heater positive with respect to cathode. ......... cc cece cece ccrece 30 max volts 


RCA Recetving Tube Manual 


Typical Operation with 12.6 Volts on Heater: 


PlatecVioltia eee atoks Aes Orca eee RA EEN ee Le Ee nae te ERR ele eens yA volts 
Grid-Noul Voltage.» seh se token ac P COREE Gt OE REEt Comite 12.6 volts 
GrId=NiO BWV Ol tare. te cern ree Rae me one rea Lolticce ee LCE Tene —2 volts 
PeakeAktGrid=Nos2t-Vol tare aia cv cite tersrcetoratituevekeusiatcue wae raya onceate Rint vont Zand volts 
iA PeSional-SourcetResistanceahrcnt cl. arcsershe theses ae anitie e oiclel clare tater ane Ciomeieuee 0.1 megohm 
PIAtelCOarren GSS. oka BERR eRe le elotel sie SERRE EEA DOE FO ae tol Meterotone 8 ma 
Grid=NOMAGULrent ee ee are eee cents AiO eie caeke ale liana te Savio chee overeteta ts 85 ma 
Plate esis taiees Lie eee erotic var ohe as rei Sl ors degbumaie tusnckee tue itinicionone 800 ohms 
Transconductance (Gria INO ZFEOE PLATS) Ra pate rte tke rete nce revo ccasaer 7000 pmhos 
Amplification Hactors (Guid sNow tovelace) een .feriette nore eeenaie aieiele el itis 5.6 
LGA ReSIStAMGER sei cnterere otis coh eucle cereTs eee hemes Vee Srorece bose Rie aveneye renee ene 800 ohms 
Total sHarmonic Distortion senee ae.s weukstetmouls 6 scthera etetets/avc ¢ wch deatorole) Siete 10 per cent 
Power Outputi..i. cts i sane Saw. ole e ehere ave wheter one del alle erer mereccuaale, so estate iens be eck ate 3D mw 
Maximum Circuit Value: 
Grid-No.2-Cireuit Resistance: 7. t........0cesc00 pti, bite aessc iin 2.2 max megohms 
5 AVERAGE CHARACTERISTICS 
8 
TYPE I2K5 e027 
70 GRID-N2 | VOLTS=12.6 cs ener 
os =2 
a -3 
z 50 
| 
s -4 
< 
=TA0 
= ; 
= -% 
Ww 
- 30 t 
< | 
=) 
= Ba 
20 be 
SFI 
10 Z| j | -8 


40 50 60 
PLATE VOLTS 


REMOTE-CUTOFF PENTODE 


Glass octal type used as rf or if amplifier in 

ac/dc radio receivers particularly those employ- 

] Pp K7-G_ ing ave. Outline 24, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Hx- 

cept for heater rating, this type is identical with 


glass-octal type 6K7-GT. Type 12K7-GT is 
used principally for renewal purposes. 


TRIODE—HEXODE CONVERTER 


Metal type used as combined triode oscil- 
lator and hexode mixer in ae/de radio receivers. 


i 2 K8 Outline 5, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with metal type6K8. 


Type 12K8 is used principally for renewal 
purposes. 


BEAM POWER TUBE 


Glass octal type used in audio 


] 9 16 ian GT output stages of television receivers em- 


ploying series-connected heater strings. 
Outline 23, OUTLINES SECTION. 
This type may be supplied with pin 
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No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 
11 seconds. For definition of heater warm-up time and method for determining it, 
see type 6C G7. Peak heater-cathode volts: heater negative with respect to cathode, 
300 max; heater positive with respect to cathode, 200 max (the de component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, type 12L6-GT 
is identical with glass octal type &0L6-GT. 


s) 
°@ 
r@ QO 
SEO. 
Ste Sho H 


NC:l2SF5-GT 


TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube in ac/de radio receivers. 
Outline 24, OUTLINES SECTION. Heater 
volts (ac/de), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with glass- 
octal type 6Q7-GT. Type 12Q7-GT is used 
principally for renewal purposes. 


TRIPLE DIODE—HIGH-MU TRIODE 


Glass octal type used as audio amplifier, 
AM detector, and FM detector in AM/FM re- 
ceivers. Outline 28, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is identical with 
glass octal type 6S8-GT. Type 12S8-GT is a 
DISCONTINUED type listed for reference 
only. 


PENTAGRID CONVERTER 


Metal type 12SA7 and glass-octal 
type 12SA7-GT used as converter in 
ac/de receivers. Outlines 3 and 23, 
respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 


0.15. Except for heater ratings, type ° 


12SA7 is identical with metal type 
6SA7, and type 12SA7-GT is identical 
with glass-octal type 6SA7-GT. Type 
12SA7-GT is used principally for re- 
newal purposes. 


HIGH-MU TWIN TRIODE 


Metal type used as phase inverter 
or voltage amplifier in ac/dc radio 
equipment. Outline 3, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat- 
ing, this type is identical with metal 
type 6SC7. 


HIGH-MU TRIODE 


Metal type 12SF5 and glass-octal 
type 12SF5-GT used in resistance- 
coupled amplifier circuits of ac/dc 
radio equipment. Outline 3 and 28, re- 


‘spectively, OUTLINES SECTION. 
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Type 12SF5-GT may be supplied with pin No.1 omitted. Heater volts (ac/dc), 
12.6; amperes, 0.15. Except for heater rating, type 12SF5 is identical with metal 
type 6SF5, and type 12SF5-GT is identical with glass-octal type 6SF5-GT. Type 
12SF5-GT is a DISCONTINUED type listed for reference only. 


® 


DIODE— 


REMOTE-CUTOFF PENTODE 
12SF7 Metal type used as combined rf or if am- 
plifier and detector or ave tube in ac/dc radio 
receivers. Outline 3, OUTLINES SECTION. 
Heater volts (ac/de), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is identical with 


metal type 6SF7. Type 12SF7 is used princi- 
pally for renewal purposes. : 


REMOTE-CUTOFF PENTODE 


Metal type used as rf amplifier in 
ac/de receivers involving high-fre- 
12SG7 quency, wide-band applications. Out- 
line 3, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is 
identical with metal type 6SG7. 


SHARP-CUTOFF PENTODE 


Metal type used as rf amplifier 
in ac/dc receivers involving high-fre- 
12SH7 quency, wide-band applications and as 
limiter tube in FM equipment. Out- 
line 3, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is 
identical with metal type 6SH7. 


SHARP-CUTOFF PENTODE 


12SJ7 Metal type 12SJ7 and glass-octal 
type 12SJ7-GT used as rf amplifiers 


12SJ7-GT and biased detectors in ac/de radio 
receivers. Outlines 3 and 25, respec- 

tively, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SJ7 is 
identical with metal type 6SJ7, and type 12SJ7-GT is identical with glass-octal 
type 6SJ7-GT. Type 12SJ7-GT isa DISCONTINUED type listed for reference only. 


S| 


REMOTE-CUTOFF PENTODE 63 


12SK7 Metal type 12SK7 and glass-octal 
type 12SK7-GT used as rf and if am- 


12SK7-GT plifiers in ac/dc radio receivers. Out- H 

lines 3 and 25, respectively, OUT- eee, 

LINES SECTION. Heater volts 8¢!2SK7-cT 

(ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SK7 is identical with 

metal type 6SK7, and type 12SK7-GT is identical with glass-octal type 6SK7-GT. 
Type 12SK7-GT is used principally for renewal purposes. 
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Glass octal type used as phase in- 
verter or resistance-coupled amplifier 
in ac/de radio equipment. Outline 23, a a 
OUTLINES SECTION. Heater volts 12SL7 GI 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with glass-octal type 6SL7-GT. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as phase in- 
verter or resistance-coupled amplifier 
in ac/dc radio equipment. Outline 23, 12SN Thm GT 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.3. Except 
for heater rating, this type is identical 
with glass-octal type 6SN7-GT. 


Poe POI - TWIN DIODE— 
HIGH-MU TRIODE 


Metal type 12SQ7 and glass-octal 12SQ@7 


@) ) type 12SQ7-GT used as combined de- 

id 4 tector, amplifier, and ave tubein ac/dc ] 2SQ Tim GT 
ant CAD \ radio receivers. Outlines 3 and 25, re- 
BC 12SQ7-GT spectively, OUTLINES SECTION. 


Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SQ7 is 
identical with metal type 6SQ7, and type 12SQ7-GT is identical with glass-octal 
type 6SQ7-GT. 


AG). TWIN DIODE— 
Ka) Ue On MEDIUM-MU TRIODE 
\ Metal type 12SR7 and glass-octal 


tector, amplifier, and ave tube in ac/dc 
Secar radio receivers. Outline 3 and 23, re- 12SR7-GT 

BC:2SR7-GT spectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SR7 is 
identical with type 6SR7, and type 12SR7-GT is electrically identical with type 
6SR7 except for interelectrode capacitances. The 12SR7-GT is a DISCON- 
TINUED type listed for reference only. Both types are similar in performance to 
miniature type 6BF6. 


ae 0 On type 12SR7-GT used as combined de- 12SR7 
Gres, 
H 


BEAM POWER TUBE 
Glass octal type used as output 
amplifier primarily in automobile radio 1 2V6-GT 
receivers operating from a 12-volt stor- 
age battery. Outline 23, OUTLINES 
SECTION. Tube requires octal socket 


and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.225. 
Except for heater rating, this type is identical with glass octal type 6V6-GT. 
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Glass octal type used in the audio 
] 2W6 me GT output stages of television receivers em- 
ploying series-connected heater strings. 
Triode-connected, this type is used as 
a vertical deflection amplifier. Outline NC G3 
22 or 28, OUTLINES SECTION. This type may be supplied with pin No. 1 
omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Peak heater-cathode volts: heater negative with respect to cathode, 
300 max; heater positive with respect to cathode, 200 max (the dc component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, type 12W6- 
GT is identical with glass octal type 6W6-GT. 


H Nc 
FULL-WAVE VACUUM RECTIFIER 4 Y-& = 
Py @) Ox: 

12X 4 Miniature type used in power ( 

supply of automobile radio receivers @) 3) 

operating from a 12-volt storage bat- ‘° K 

tery. Outline 183, OUTLINES SEC- CG) 

TION. Heater volts (ac/dc), 12.6; am- Pe 


peres, 0.225. Except for heater rating, this type is identical with miniature type 6X4. 


HALF-WAVE VACUUM RECTIFIER 


Glass types used in power supply of ac/dc re- 

ceivers.Outline 34 or 35,OUTLINES SECTION. 

12 Z3 Tube requires four-contact socket and may be 

mounted in any position. It is especially im- 

- portant that this tube, like other power-han- 

dling tubes, should be adequately ventilated. 

Use of capacitor-input filter recommended in 

order to obtain as high a de output voltage as 

possible. Heater volts (ac/dc), 12.6; amperes, 0.8. Maximum ratings as half-wave rectifier: peak inverse 

plate volts, 700 max; peak plate ma., 330 maz; dc output ma., 55 max; peak heater-cathode volts, 

350 max. With typical operating ac plate voltages of 117, 150, and 235 volts rms, the minimum total 

effective plate-supply impedance required is 0, 30, and 75 ohms, respectively. This is a DISCONTIN- 
UED type listed for reference only. 


MEDIUM-MU TRIODE 


Glass lock-in type used as detector, ampli- 
fier, or oscillator in ac/de radio receivers. Out- 
line 15, OUTLINES SECTION. Tube requires 

14A4 lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater rating and capac- 
itances, this type is electrically identical with 
lock-in type 7A4 and metal type 6J5. The appli- 
cation of this type is similar to that of glass-octal 
type 12J5-GT. Type 14A4 is a DISCONTIN- 
UED type listed for reference only. 


BEAM POWER TUBE 


Glass lock-in type used as output amplifier 

in ac/dc radio receivers. Outline 15, OUTLINES 

| 4 A 5 SECTION. Tube requires lock-in socket. Heater 

volts (ac/dc), 12.6; amperes, 0.15. Typical op- 

eration and ratings as class Ai amplifier: plate 

volts and grid-No.2 volts, 250 (800 max); plate 

dissipation, 7.5 watts; grid-No.2 input, 1.5 

watts; grid-No.1 volts, -12.5; plate ma., 32; 

-grid-No.2 ma., 5.5; plate resistance, 70000 ohms; transconductance, 3000 umhos; load resistance, 7500 
ohms; output watts, 2:8. This is a DISCONTINUED type listed for reference only. 
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Glass lock-in type used as rf or if amplifier 
in ac/de radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 14A7 
heater rating and capacitances, this type is elec- 
trically identical with metal type 6SK7 and 
lock-in type 7TA7. The application of this type 


is similar to that of metal type 12SK7. Type 
14A7 is used principally for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as voltage amplifier 
or phase inverter in radio equipment. Outline 
15, OUTLINES SECTION. Tube requires lock- 14 AFZ 
in socket. Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater ratings, this type is elec- 
trically identical with lock-in type TAF7. Type 
14AF7 is used principally for renewal purposes. 


TWIN DIODE— 
HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/de radio 
receivers. Outline 15, OUTLINES SECTION. 1 AB6 
Tube requires lock-in socket. Heater volts 
(ac/de), 12.6; amperes, 0.15. Except for heater 
rating and capacitances, this type is electrically 
identical with lock-in type 7B6 and metal type 
6SQ7. The application of this type is similar 
to that of metal type 12SQ7. Type 14B6 is used 
principally for renewal purposes. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
ac/de radio receivers. Outline 15, OUTLINES 
SECTION. Tube requireslock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 14B8 
heater rating and capacitances, this type is elec- 
trically identical with lock-in type 7B8 and 
metal type 6A8. The application of this type is 
similar to that of glass-octAal type 12A8-GT. 
Type 14B8 is a DISCONTINUED type listed 
for reference only. 


BEAM POWER TUBE 


Glass lock-in type used as output amplifier 
in. ac/de radio receivers. Outline 20, OUT- 
LINES SECTION. Tube requires lock-in 14C5 
socket. Heater volts (ac/de), 12.6; amperes, 
0.225. Except for heater rating, this type is 
electrically identical with lock-in type 7C5 and 
metal type 6V6. Type 14C5 is a DISCON- 
TINUED type listed for reference only. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier and 
biased detector in ac/de radio receivers. Out- 
line 15, OUTLINES SECTION. Tube requires . ] 4C7 
lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 250 
(300 max); grid-No.2 volts, 100; plate dis- 
sipation, 1 max watt; grid-No.2 input, 0.1 
max watt; grid No.1 volts, -38; grid No.3 connected to cathode at socket; plate resistance, greater than 
1 megohm; transconductance, 1575 wmhos; plate ma., 2.2; grid-No.2 ma., 0.7. Within the limits of its 
maximum ratings, this type is similar in performance to metal types 6SJ7 and 12SJ7. Type 14C7 is used 
principally for renewal purposes. 
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Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/dc radio 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts, 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7E6 and miniature type 6BF6. 
The application of this type is similar to that 
of metal type 12SR7. Type 14E6 is a DISCON- 
TINUED type listed for reference only. 


TWIN DIODE—REMOTE-CUTOFF 
PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/dc re- 
ceivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12 6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7E7. Type 14E7 is a DISCON- 
TINUED type listed for reference only. 


HIGH-MU TWIN TRIODE 


Glass lock-in type used as phase inverter 
or resistance-coupled amplifier in ac/de radio 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7F7 and glass-octal type 6SL7-GT. 
The application of this type is similar to that 
of glass-octal type 12SL7-GT. Type 14F7 is 
used principally for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as amplifier or 
oscillator in ac/de radio equipment. Outline 15, 
OUTLINES SECTION, except over-all length 
is 2-9/32 max inches and seated length is 1-3/4 
inches. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is electrically identical 
with lock-in type 7F8. Type 14F8 is used 
principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in ac/de radio receivers. Outline 15, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is electrically 
identical with lock-in type 7H7. The applica- 
tion of this type is similar to that of miniature 
type 12BA6. Type 14H7 isa DISCONTINUED 
type listed for reference only. 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined triode 
oscillator and heptode mixer in ac/dc radio re- 
ceivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7J7. Type 14J7 is a DISCON- 
TINUED type listed for reference only. 
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Glass lock-in type used as voltage ampli- 
fier or phase inverter in ac/dc radio equipment. 
Outline 20, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 12.6; 
amperes, 0.3. Except for heater rating and 
capacitances, this type is electrically identical 
with lock-in type 7N7 and glass-octal type 
6SN7-GT. The application of this type is simi- 


14N7 


lar to that of glass-octal type 12SN7-GT. Type 14N7 is a DISCONTINUED type listed for reference 


only. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
ac/dc radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings and capacitances, this type is 
electricaliy identical with metal type 6SA7 and 
lock-in type 7Q7. The application of this type 
is similar to that of metal type 12SA7. Type 
14Q7 is used principally for renewal purposes. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/dc radio 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/de), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7R7. Type 14R7 is used principally 
for renewal purposes. 


SHARP-CUTOFF PENTODE 
Glass type used as rf amplifier in battery- 
operated receivers. Outline 39, OUTLINES 
SECTION. Tube requires five-contact socket. 
Heater volts (dc), 2.0; amperes, 0.22. Typical 
operation as class Ai amplifier: plate volts, 135 
max; grid-No.2 (sereen-grid) volts, 67.5 maz; 
grid-No.1 volts, -1.5; plate ma., 1.85; grid-No.2 
ma., 0.3; plate resistance, 0.80 megohm; trans- 
conductance, 750 umhos. This is a DISCON- 

TINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as a damper 
tube in horizontal deflection circuits of 
television receivers employing series- 
connected heater strings. Outline 22, 
OUTLINES SECTION. Heater volts 


14Q7 


14R7 


15 


17AX4-GT 


(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. For definition of 
heater warm-up time and method for determining it, see type 6CG7. Except for 
heater rating, type 17AX4-GT is identical with glass octal type 6AX4-GT. 


G 
Zi py <St 


NC 
G3 


BEAM POWER TUBE 


Glass octal type used as horizon- 
tal deflection amplifier in television 
receivers employing series-connected 
heater strings. Outline 30, OUTLINES 
SECTION. Heater volts (ac/dc), 16.8; 


17BQ6- . 
GTB 


amperes, 0.45; warm-up time (average), 11 seconds. For definition of heater warm- 
up time and method for determining it, see type 6CG7. Except for heater rating, 
type 17BQ6-GTB is identical with glass octal type 6BQ6-GTB/6CU6. 
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BEAM POWER TUBE ve, SER 
Glass octal type used as horizon- S 
17DQ6-A ital deflection amplifier in television oes 
receivers employing series-connected " 
heater strings. Outline 37, OUTLINES iy S) 
SECTION. Heater volts (ac/dc), 16.8; sae G3 
amperes, 0.45; warm-up time (average), 11 seconds. For definition of heater warm- 
up time and method for determining it, see type 6CG7. Except for heater rating, 


type 17DQ6-A is identical with glass octal type 6DQ6-A. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of battery- 
operated receivers. Outline 34 or 35, OUT- 
19 LINES SECTION. Tube requires six-contact 
socket. Filament volts (de), 2.0; amperes, 0.26. 
Except for filament current, this type is elec- 
trically identical with type 1J6-GT. Type 19 is 
a DISCONTINUED type listed for reference 
only. 


HALF-WAVE VACUUM RECTIFIER « 


1 9 AU A Glass octal type used as damper 
diode in horizontal-deflection circuits 
of black-and-white television receivers po &@) QE. 
employing series-connected heater “*\ C)¥©® 
strings. Outline 29, OUTLINES SEC- 
TION. Tube requires octal socket and may be mounted in any position. It is 
especially important that this tube, like other power-handling tubes, be adequately 
ventilated. For curve of average plate characteristics, see page 64. : 


HEATER: VOLTAGE) (AC/DC) see ce en Or eee RE an ee eee 18.9 volts 
HBATER CURRENTS .2.0055).... CAS cok chee LRTI toe ek Sen cae ee ge: 0.6 ampere 
HEATER WARM=lP oT mim CAwerace)iy aires. ee caters ciate coe aclons he oe ean 11 seconds 
DiREctT INTERELECTRODE CAPACITANCES (Approx.): 

Plate toiHeater-and:Cathodem. ew pace eee ee en eee 8.5 ppt 

Cathode'to Heater’and Piates.5 een oe oe SS tre Ate ordeals CCE tw: Se 11.5 put 

Heater’ to Cathode = 5) ae Tee RO ea eel SAREE De 4.0 pps 
* For definition of heater warm-up time and method for determining it, see type 6CG7. 

DAMPER SERVICE 
For operation in a 525-line, 30-frame system 

Maximum Ratings: 
PEAK INVERSE PLATE VOLTAGE# (Absolute maximum).........00.00ee eee 4500° max volts 
PEAR PLAS GUREBNTS 2. . gob. JUS ee oe oc ik vata eae edcia eee oe 1050 max ma 
DC. PLATE’ CURRENT. 3... CCAM eee acre ee, oe een, 175 max ma 
PLATE DISSIPATION, . ....... afG sgapeeheet P. LteGenna aie | ee cies cetera aren 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........2...... 0... e eee eee es 4500°t max volts 

Heater positive with respect to cathode. 2... iwi. ec ee ee ee eee ees 3004 max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Under no circumstances should this absolute value be exceeded. 

{ The de component must not exceed 900 volts. 

4 The de component must not exceed 100 volts. 


= BEAM POWER TUBE 


Glass octal types used as output amplifiers 

] 9BG6-G in horizontal deflection circuits of television 
equipment of the “‘transformerless’’ type where 

high pulse voltages occur during short duty 

19BG 6-G A cycles. Outlines 45 and 53, respectively, OUT- 
LINES SECTION. Tubes require octal socket. 
Vertical tube mounting is preferred but hori- 

zontal operation is permissible if pins No.2 and 

No.7 are in vertical plane. Heater volts (ac/dc), 
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18.9; amperes, 0.3. Direct interelectrode capacitances (approx.) for type 19BG6-GA: grid No.1 to plate, 
0.8 uuf; grid No.1 to cathode, heater, grid No.2, and grid No.8, 11 puf; plate to cathode, heater, grid 
No.2, and grid No.3, 6 pyf. Except for heater rating and interelectrode capacitances, type 19BG6-GA 
is electrically identical with glass octal type 6BG6-G. Type 19BG6-G is a DISCONTINUED type 
listed for reference only. Type 19BG6-GA is used principally for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Miniature type used for converter service 
in ac/de AM and FM receivers and as oscil- 
lator, amplifier, or mixer in television receivers 
of the “‘transformerless” type. Outline 11, OUT- ] 9/6 
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 18.9; am- 
peres, 0.15. For direct interelectrode capaci- 
tances, ratings, and typical operation as a class Ai amplifier, and curves, refer to type 6J6. Maximum 
ratings and characteristics for mixer service (each unit): plate volts, 150 (300 max); cathode-bias 
resistor, 810 ohms; peak oscillator volts, 3; plate resistance, 10200 ohms; conversion transconductance, 
1900 »wmhos; plate ma., 4.8; plate dissipation, 1.5 max watts; peak heater-cathode volts, 90 max. Type 
19J6 is used principally for renewal purposes. 


PD, 


TRIPLE DIODE—HIGH-MU TRIODE 


AT RDI Miniature type used as combined audio 
*D3.'< amplifier, AM detector, and FM detector in 19T8 
AM/FM receivers of the a/c or ‘‘transformer’’ 

GT type. Outline 15, OUTLINES SECTION. 
Tube requires miniature nine-contact socket 

Pp3 PT and may be mounted in any position. Heater 

volts (ac/dc), 18.9; amperes, 0.15. Except for 

heater rating, this type is identical with miniature type 6T8. Type 19T8 is used principally for renewal 
purposes. 


TRIODE-PENTODE CONVERTER 


Miniature type used as combined 
oscillator and mixer tube in “‘trans- 19X8 


formerless’”” AM/FM receivers. Out- 

line 12, OUTLINES SECTION.Tube 

requires miniature nine-contact socket 

and may be mounted in any position. Heater volts (ac/dc), 18.9; amperes, 0.15. 
Except for heater rating, this type is identical] with miniature type 6X8. 


POWER TRIODE 


Glass type used as output amplifier in dry- 
battery-operated receivers. Filament volts (de), 
3.3; amperes, 0.132. Characteristics as class A1 
amplifier: plate volts, 185 maz; grid volts, 20 
—22.5; plate ma., 6.5; plate resistance, 6300 
ohms; amplification factor, 3.3; transconduc- 
tance, 525 umhos; load resistance, 6500 ohms; 
output mw., 110. This is a DISCONTINUED 
type listed for reference only. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier in dry-bat- 
tery-operated receivers. Outline45, OUTLINES 
SECTION. Filament volts (dc), 3.38; amperes, 
0.132. Characteristics as class Ai amplifier: plate 22 
volts, 185 max; grid-No.2 (screen-grid) volts, 67.5 
max; grid-No.1 volts, -1.5; plate ma., 3.7; grid- 
No.2. ma., 1.3; plate resistance, 325000 ohms; 
transconductance, 500 ymhos. This is a DIS- 
CONTINUED type listed for reference only. 
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Glass type used as rf amplifier or biased 
detector in ac-operated receivers. Outline 45, 
OUTLINES SECTION. Tube requires five- 
contact socket. Heater volts (ac/dc), 2.5; am- 
peres, 1.75. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 250 
(275 max); grid-No.2 volts, 90; grid-No.1 
volts, —3; plate resistance, 0.6 megohm; trans- 


H H 


conductance, 1050 umhos; plate ma., 4; grid-No.2 ma., 1.7 maz. This type is used principally for 


renewal purposes. 


25A6 
25A6-GT 


POWER PENTODE 


Metal type 25A6 and glass-octal type 
25A6-GT are used in output stage of ac/dc 
receivers. Outlines 6 and 23, respectively, OUT- 
LINES SECTION. Type 25A6-GT may be 
supplied with pin No.1 omitted. Tubes require 
octal socket and may be mounted in any posi- 
tion. Heater volts (ac/dc), 25; amperes, 0.3. 
Maximum ratings as class Ai amplifier: plate 


cs 
OL 


Ne: 5 Bae- GT 


volts, 160; grid-No.2 volts, 185; plate dissipation, 5.38 watts; grid-No.2 input, 1.9 watts. Ne, are 
BISCONTINUED types listed for reference only. 


25A7-GT 


RECTIFIER— POWER PENTODE 


Glass octal type used as combined half- 
wave rectifier and power amplifier. Outline 23, 
OUTLINES SECTION. Heater volts (ac/dc), 
25; amperes, 0.3. Typical operation of pentode 
unit as class Ai amplifier: plate volts and grid- 
No.2 volts, 100 (117 maz) ; grid-No.1 volts, -15; 
plate ma., 20.5; grid-No.2 ma., 4; plate resist- 
ance, 50000 ohms, transconductance, 1800 


umbhos; load resistance, 4500 ohms; output watts, 0.77. Maximum ratings of rectifier unit: peak inverse 
plate volts, 350; peak plate ma., 450; de output ma., 75; peak heater-cathode volts, 175. This is a 
DISCONTIN UED type listed for reference only. 


25AC5-GT 


25B5 


25B6-G 


HIGH-MU POWER TRIODE 


Glass octal type used in output stage of 
ac/de receivers. Outline 23, OUTLINES SEC- 
TION. This type may be suppiied with pin No.1 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. 
Maximum ratings: plate volts, 180 maz; plate 
dissipation, 10 maz watts. This is a DISCON- 
TINUED type listed for reference only. 


DIRECT-COUPLED 
POWER AMPLIFIER 


Glass type used as class A1 power amplifier. 
One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings and characteristics are the same as 
for type 25N6-G. Type 25B5 is a DISCON- 
TINUED type listed for reference only 


POWER PENTODE 


Glass octal type used in output stage of 
ac/dc receivers. Outline 41, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Typical operation as class Ai amplifier: plate 
volts, 200 maz; grid-No.2 volts, 185 maz; grid- 
No.1 volts, -23; plate ma., 62; grid-No.2 ma., 
1.8; plate resistance, 18000 ohms; transcon- 
ductance, 5000 ywmhos; load resistance, 2500 
ohms; output watts, 7.1. This is a DISCON- 
TINUED type listed for reference only. 
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TRIODE—PENTODE 


Glass octal type used as amplifier. High- 
mu triode unit and remote-cutoff pentode unit 
are independent. Outline 23, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; amperes, 0.15. 25B8-GT 
Typical operation of pentode unit as class A1 
amplifier: plate volts and grid-No.2 volts, 100; 
grid-No.1 volts, —3; plate ma., 7.6; grid-No.2 
ma., 2; plate resistance, 185000 ohms; transcon- 
ductance, 2000 pwmhos, grid-No.1 volts for transconductance of 2 uwmhos, -41. Triode unit: plate 
volts, 100; grid volts, -1; plate ma., 0.6; amplification factor, 112; plate resistance, 75000; transcon- 
ductance, 1500 umhos. This is a DISCONTINUED type listed for reference only. 


@ P ou BEAM POWER TUBE 25BQ6 GT 
Ud = 
NC 6) Glass octal types used as horizon- 
tal deflection amplifiers in circuits of . 
y television equipment. Outline30, OUT- 2 lS) B Q 6 


be supplied with pin No.1 omitted. 
K Tubes require octal socket and may be / 
= mounted in any position. Heater volts 2 SCU6 
(ac/dc), 25; amperes, 0.3. Except for heater rating, type 25BQ6-GT is identical 
with glass octal type 6BQ6-GT, and type 25BQ6-GTB/25CU6 is identical with 
glass octal type 6BQ6-GTB/6CU6. Type 25BQ6-GT is used principally for 
renewal purposes. 


H@ Oy LINES SECTION. These types may 
ee GTB 
NC 


BEAM POWER TUBE 


Glass octal type used as output amplifier. 
Outline 41, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.8. Refer to type 25C6-G 
6Y6-G for typical operation as a class Ai am- 
plifier. Type 25C6-G is a DISCONTINUED 
type listed for reference only. 


y BEAM POWER TUBE 
Glass octal types used as hori- 
K 
oa) ,) zontal deflection amplifiers in tele- 25CD 6-GA 
vision receivers employing  series- 
HWY —YW OF connected heater strings. Outlines 53 25CD6-GB 
(1) ©) and 45, respectively, OUTLINES 
NC G2 SECTION. Heater volts (ac/dc), 25; 
amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm- 
up time and method for determining it, see type 6CG7. Peak heater-cathode volts, 
200 max. When the heater is positive with respect to the cathode, the de component 
of the heater-cathode voltage must not exceed 100 volts. Except for heater and 


heater-cathode ratings, type 25CD6-GA is identical with glass octal type 6CD6-G 
and type 25CD6-GB is identical with glass octal type 6CD6-GA. 


G2 Gi 
(4)__() 
deve! BEAM POWER TUBE 
)) Metal type 25L6 and glass-octal 2 5L6 
is FD Qi type 25L6-GT are used in output stage 
pie of ac/dc receivers. Outlines 6 and 23, 2 5L6-GT 
sono OK respectively, OUTLINES SECTION. 
NC:25L6-GT These tubes require octal sockets and 


may be mounted in any position. Type 25L6-GT may be supplied with pin No.1 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. For maximum ratings and typical 


273 


= RCA Receiving Tube Manual — 


operation, refer to type 50L6-GT. Refer to miniature type 50C5 for curves, instal- 
lation, and application information, but take into consideration the differences in 
heater ratings. 


DIRECT-COUPLED TWIN 
POWER AMPLIFIER 4 y(S) 


Glass octal type used as class A1 power am- PT 2G) 
plifier. One triode, the driver, is directly con- 


25N6-G nected within the tube to the second, or output, 
triode. Heater volts (ac/dc), 25; amperes, 0.3. (2) 
Characteristics as class Ai amplifier—input H RA, 
triode: plate volts, 100 (180 max); grid volts, 0; (1) ¥ (8) 
peak af grid volts, 29.7; plate ma., 5.8. Output Nc K 


triode: plate volts, 180 maz; plate ma., 46; load 
resistance, 4000 ohms; output watts, 3.8. This is a DISCONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


aC 
Glass octal type used as damper diode in K S) 
magnetic deflection circuit of television receivers (3) 
2 5BW A GT and as a rectifier in conventional power-supply 
ar} applications. Outline 22, OUTLINES SEC- 
TION. This type may be supplied with pin No.1 Ne Ne (7) H 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. 2° Not 
$ Shy GY 


Except for heater rating and, in damper service, <s 

a peak inverse plate voltage rating of 2000 max 
volts and a peak heater-cathode voltage rating of 450 max volts with heater negative with respect to 
cathode, this type is identical with glass octal type 6W4-GT. Type 25W4-GT is used principally for 
renewal purposes. 


VACUUM RECTIFIER-DOUBLER 


Glass type used as half-wave rectifier or volt- 
agedoubler in ac/dc receivers. Outline 34 or 35, 
25Y5 OUTLINES SECTION. Heater volts (ac/dc), 
25; amperes, 0.3. Maximum ratings: peak in- 
verse plate volts, 700; peak plate ma. per plate, 
450; peak heater-cathode volts, 350; de output 
ma. per plate, 75. This is a DISCONTINUED 
type listed for reference only. 


VACUUM RECTIFIER-DOUBLER 


Glass type used as half-wave rectifier or 
voltage doubler in ac/dc receivers. For voltage- 
doubler considerations, refer to ELECTRON 
TUBE APPLICATIONS SECTION. Outline 

y) 5Z5 34 or 35, OUTLINES SECTION Tube requires 
six-contact socket and may be mounted in any 
position. Heater volts (ac/de), 25; amperes, 0.3. 
This type is electrically identical with metal 
type 25Z6. Type 25Z5 is used principally for 
renewal purposes. . 


VACUUM RECTIFIER-DOUBLER 


2576 Metal type 25Z6 and glass-octal 
type 25Z6-GT used as half-wave recti- 
2 576- GT fiers or voltage-doublers in ac/de re- 
ceivers. These types are used particu- 
larly in ‘‘transformerless”’ receivers of NC:2526-GT 
either the ac/dc type or the voltage-doubler type. Outlines 6 and 23, respectively, 
OUTLINES SECTION. Type 25Z6-GT may be supplied with pin No.1 omitted. 
Tubes require octal socket and may be mounted in any position. Type 25Z6 is a 
DISCONTINUED type listed for reference only. 


FIBATHR VOLTAGE (ACIIG)) elie te cs tkeie cele tlavele! ot ties chia atone awaits, oifenanel a ls etete ne chee ee « 25 volts 
Hinater Compr ent LS SOLES ae. Neh es te att, cates Plies Paes eh ond « cuake. ee 0.3 ampere 
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Maximum Ratings: HALF-WAVE RECTIFIER 


PL HACWENY Cee! LATE VOLTAGE. re. tadiste. i cats pss ed tame aiew santas © tas 700 max volts | 
PEAT PLAPM GUMERENT (Pere blige) ae cyaretate ose: & oe, % af 250,47 ere, tueueue aoe, ucdaa es ues 450 max ma 
NOC MET PUNE ULREINT CCERE LATO) yeatene ’, Siam saop cuehe'wa-cecd.syeia. © cssck ahora Onna e aisle 75 max ma 
PHASE HA THR -CATHODN: VOLLAGIS ciw Balcics <se.sueuscte aie he ken Ge aReS ae a he loteta ove 350 max volts 


Typical Operation (Capacitor-Input Filter) :° 
(Unless otherwise indicated, values are for both plates in parallel.) 


AC Plate-Supply Voltage per Plate (rms) ....... hala, 150 235 volts 
Flterelnputn©apacl tora. « .. .viceaeaectae om oi kite 16 16 16 pf 
Min. Total Effective Plate-Supply Impedance per 

IE IIEKOS hs Ge amteate gh nee ae. Sree 2a ees ae a 15 40 100 ohms 
DGOutpurcCurrent per. Plate. 5 sees a eae ee Fe 15 15 15 ma 
DC Output Voltage At Input to Filter (Approx.): 

At Halfltoad* current (75 ma.) i... oes wee 115 - 255 volts 

Nau Oad cuprent Clim 0 mas) «op crc eienc onsnoke apere 80 - 200 volts 
Voltage Regulation (Approx.): ; 

Half-load to full-load current............... 35 - 55 volts 


VOLTAGE DOUBLER 


Maximum Ratings: 
(Same as for Half-Wave Rectifier.) 


Typical Operation: Half-Wave Full-Wave 

AC Plate-Supply Voltage per Plate (rms) ...............00% 117 i i volts 
Milter-Input Gapacitora(ach) its. comme ete nee awe. eth ie). Soames 16 16 pf 
Min. Total Effective Plate-Supply Impedance per Platef..... 30 15 ohms 
PCAOQut pat: CUurBen tions. Gio yet Ae obra iealotnn Mr aletels IRD tran choo 75 15 ma 


° In half-wave rectifier service, the two units may be used separately or in parallel. 


+ When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 


MEDIUM-MU TRIODE 


Glass type used as rf voltage amplifier in 
ac-operated receivers. Outline 42, OUTLINES 
SECTION. Tube requires four-contact socket. 
Filament volts (ac/dc), 1.5; amperes, 1.05. Typi- 26 
cal operation as class Ai amplifier: plate volts, 180 
max; grid volts, -14.5, plate ma., 6.2; plate re- 
sistance, 7300 ohms; transconductance, 1150 
pmhos; amplification factor, 8.3. This is a DIS- 
CONTINUED type listed for reference only. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or de- 
tector in ac-operated receivers. Outline 34 or 35, 
OUTLINES SECTION. Tube requires five- 
eontact socket. Heater volts (ac/de), 2.5; am- 
peres, 1.75. Maximum ratings and character- D4 
isties as class A: amplifier: plate volts, 250 max; 
grid volts, —21; amplification factor, 9; plate 
resistance, 9250 ohms; transconductance, 975 
umhos; plate ma., 5.2. This type is used princi- 
pally for renewal purposes. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or de- 
tector in battery-operated receivers. Outline 34 
or 35, OUTLINES SECTION. Tube requires 
four-contact socket. Filament volts (de), 2.0; 30 
amperes, 0.06. Except for interelectrode capaci- 
tances, this type is electrically identical with 
glass-octal type 1H4-G. Type 30 is a DISCON- 
TINUED type listed for reference only. 
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POWER TRIODE 


Glass type used in output stage of battery- 
operated receivers. Outline 34 or 35, OUTLINES 
SECTION. Tube requires four-contact socket. 
Filament volts (de), 2.0; amperes, 0.13. Typical 
31 operation as class Ai amplifier: plate volts, 180 
max; grid volts, -30; plate ma., 12.3; plate re- 
sistance, 3600 ohms; amplification factor, 3.8; 
transconductance, 1050 uwmhos; load resistance, 
5700 ohms; output watts, 0.375. This is a DIS- 
CONTINUED type listed for reference only. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier or biased 

detector in battery-operated receivers. Outline 

46, OUTLINES SECTION. Tube requires four- 

32 contact socket. Filament volts (dc), 2.0; amperes, 
0.06. Typical operation as class Ai amplifier: 

plate volts, 180 max; grid-No.2 ma., 0.4 maz; 

plate resistance, greater than 1 megohm; plate 

ma., 1.7; transconductance, 650 umhos. This is a 
DISCONTINUED typelisted for reference only. 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 

wave rectifier and output amplifier in ac/de 

32L7 GT receivers. Outline 23, OUTLINES SECTION. 

ie Tube requires octal socket. Heater volts (ac/dc), 

32.5; amperes, 0.3. Maximum ratings for rec- 

tifier unit: ac plate volts (rms), 125; de output 

ma., 60. Typical operation of beam power unit 

as class Au amplifier: plate and grid-No.2 volts, 

90; grid-No.1 volts, —-7; plate ma., 27; grid-No.2 ma., 2; plate resistance, 17000 ohms; transconductance, 

4800 umhos; load resistance, 2600 ohms; maximum-signal output watts, 1.0. This isa DISCONTINUED 
type listed for reference only. 


POWER PENTODE 


Glass type used in output stage of battery- 

operated receivers. Outline 42, OUTLINES 

33 SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes, 0.26. Typical 

operation as class Ai amplifier: plate and grid- 

No.2 volts, 180 max; grid-No.1 volts, -18; plate 

ma., 22; grid-No.2 ma., 5; plate resistance, 

55000 ohms; transconductance, 1750 ywmhos; 

load resistance, 6000 ohms; output watts, 1.4. This isa DISCONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE G 


' 
P G 
Glass type used as-rf or if amplifier in bat- Cura (3) i 
tery-operated radio receivers, particularly those 
34 employing ave. Outline 46, OUTLINES SEC- 
TION. Tube requires four-contact socket. Fila- 
ment volts (dc), 2.0; amperes, 0.06. Character- 
istics as class Ai amplifier: plate volts, 180 maz; One. On 
os 


grid-No.2 volts, 67.5 max; grid-No.1 volts, —3 

min; plate ma., 2.8; grid-No:2 ma., 1.0; plate 
resistance, 1.0 megohm; transconductance, 620 umhos; transconductance at grid-No.1 voltage of —22.5 
volts, 15 uzmhos. This is a DISCONTINUED type listed for reference only. 


+ 


7 


REMOTE-CUTOFF TETRODE 


Glass type used as rf or if amplifier in ac 

receivers. Outline 46, OUTLINES SECTION. 

3 5 Tube requires five-contact socket. Heater volts 

(ac/dc), 2.5; amperes, 1.75. Characteristics as 

class Ai amplifier: plate volts, 250 (275 maz); 

grid-No.2 volts, 90 max; grid-No.1 volts, —3 

min; plate ma., 6.5; grid-No.2 ma., 2.5; trans- 

conductance, 1050 umhos; transconductance at 

grid-No.1 voltage of —40 volts, 15 umhos. This is a DISCONTINUED type listed for reference only. 
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BEAM POWER TUBE 


Glass lock-in type used in output stage of 
ac/de receivers. Outline 20, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 3 5 A 5 
volts (ac/de), 35; amperes, 0.15. For ratings, 
and curves, refer to glass-octal type 35L6-GT. 


Type 35A5 is used principally for renewal 
purposes. 


BEAM POWER TUBE 


Miniature type used in output 
stage of compact, ac/dcradio receivers. 3 5 i 5 
Because of its high power sensitivity at 
plate and screen-grid voltages available 
in ac/dc receivers, it is capable of pro- 
viding a relatively high power output. Outline 13, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 
Within its maximum ratings, type 35B5 is equivalent in performance to glass-octal. 
type 35L6-GT, and miniature type 35C5. Refer to type 35C5 for typical operation, 
maximum circuit values, installation, application information, and curves. 


PIMA ERE, OLTSaC AC/DC )e fois ate alert cal ate ole Slats ane ub anaamallnal = sobs naire Geaseneurar bys 35 volts 
EETACE Bits CURRICEINU DS gp AP Tan icc 51 ae ek SPU an Ra PR eAc Tey SIUEIS DCA shee: ailevers para ie eueke wie 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
(GI GEIN OMECOLE LATO e ata te tiie hee oe ols apes eet ae dea s aaah Meeuleane na MRS el ee Ter het 0.7 ppt 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. ............ 12 ppl 
Plate to Cathode, Heater, Grid No.2, and Grid No.3..............-5-% ) ppt 


Mascuumn Ratings: CLASS A; AMPLIFIER 


PACER VOL LAGE ate ee oO eae ne eel ah Make oh alohe erat el elevate ane Sik abe taba sets 117 max volts 
GRID-NO-2MSCREEN-GRID) | ViOUDAGE! uk oie bed acid sa tlsveroe de gain a ate ee ie 
PE Aer sIASIPATIONS, Wi isd cee TI See tsar. Gee ea alec vee Soe Rak Sass ees 4.5 max watts. 
GR Ip= NOIZE NP UM ee Gata terets a ede ee hayes Rte Lado Ad eras cere he a die ate taie gt SNe a: ve 1.0 max watt. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ cee cee eee 150 max volts 
Heater positive with respect to cathode............... eee ee eee eee 150 max volts 


BEAM POWER TUBE 


Miniature type used in output 
stage of compact, ac/dc radio receivers. 
Because of its high power sensitivity 3 5C 5 
and high efficiency at plate and screen- 
grid voltages available in ac/dc re- 
ceivers, the35C5is capable of providing 
a relatively high power output. Except 
for terminal connections and slightly higher ratings, type 85C5 is equivalent in 
performance to miniature type 35B5 and, within its maximum ratings, to glass- 
octal type 35L6-GT. The basing arrangement of the 35C5 simplifies the problem of 
meeting Underwriters’ Laboratories requirements in the design of ac/dc receivers. 


Hin A THR AV OU DA GERCAC,, DC) ci. sepsis it clever ccceete cuetameteL ence: abi cnskvalyedetabe «ckeereetate 35 volts 
HERA TERAC URREIN Teen Poros obs oe ie Seer eal eh eo keren ete, ovleneca, Mraliouchagcitet ahecetaters. 0.15 ampere 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


GTI NOs lator Plate cre ete sikes onan at te Siete cuann aes slate et remade tse el tints overs 0.7 put 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. .............. 12.2 ppt 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................00- SAG buf 
PEA TEVVOUPAGH: chee cee ce eee ee crate SRP wraen HORSE te Ea. ah abel ay st ottee, naiere 135 max volts 
GRID=N0.23(SCREENEGRID) VO TAGE amare restore rere eo mar rarrar oheersbians ye, ole ar mae 117 max volts: 
PLATE DISSIPATION ca S's eg etio ns clan coe aa eeinaa sels wee ele Ae. eye ale es 4.5 maz watts: 
GRID DUO e MINEO TUN rls Vail ore sis ev arus Mins we ies iol OMEN eels a Wiel ealeleve ee sitele © 1.0 max watt 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............. BE NIRTE 6 ree sys Yee 180 max volts 
Heater positive with respect to cathode.......... vee e ee rnesveees erate tenets 180 max volts 
BuLB TEMPERATURE (At hottest point on bulb surface)...........eee5se005 250 max °C 


Typical Operation: 


PlateiVoltageci: wageys cs © oreo Sean Ths Etetes Rie anal elutes cratetchs sete. siete statevat’e is ve 110 volts 
Grid=No:2 Violtavesz.:. «ss sciteaieves tick. 6 etc satel otecle aot hs tate ad Tabata tet.o et tacale Se iers 110 volts 
Grid-No.1, (Gontrol=Grid)” Voltage: cr... usu. 10 eosteloiesaeds as nieisioke enone Me Meat vations —7.5 volts 
Peak AMiGrid-No.l Voltage. *..... cic ates sistent rieae edamame Sete nuthin asa ee 7.5 volts 
Zero-Signal Plate Current. an tyen © skins Wie eiiteige el oicaoteietetenae tne oie ieters mater 40 ma 
Maximum-Signal -Plate’Current...... eases no sie ee ate Pelee. «e's ye a eiersie Al ma 
ZFero-Sienal Grid-No.z2 Current (A pproxs))... =2 nee eles ois estate ein 2 eek eee 3 ma 
Maximum-Signal Grid-No.2 Current (ApproxX.).. 02... .5... csc ce cee vseoes th ma 
PlatesMesistance ( Approx.) tmeigser ses wire cen eccudt, ony en Apr iret Pomaie Seer etetvnlt nie ee 13000 ohms 
Transconductance:.. ac tc. 'amerty ore ticts Cicwe akace. hesitate sae Roven terete oacn stil omaiere 5800 pumhos 
Load Resistance #2. Fasano ee ree a oe aii to late, Meme ene eseaeee meres SO 2500 ohms 
Total Harmonie Distortion incthians cam cee ahevccten te even clear ments rele tl SeReNERS SERRE? cues 10 per cent 
Maximum-Signal, Power Output. cr. teins oie oe DENT cies crete eieighe eee ote 1.5 watts 


Maximum Circuit Values (For maximum rated conditions): 


Grid-No.1-Cireuit Resistance: 
Forfixed-bias Operation end. ante sealec de Acco terns chee ekeieieeieee & toe 0.1 max megohm 
Forieathode-bias: operations xity. ras Ae Mais tects eae estore Ae ay ede en orto 0.5 max megohm 


INSTALLATION AND APPLICATION 


Type 35C5 requires, miniature seven-contact socket and may be mounted in 
any position. Outline 13, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, should be adequately ventilated. 


The 35-volt heater is designed to operate under the normal conditions of line- 
voltage variation without materially affecting the performance or serviceability 
of the 35C5. For operation of the 85C5 in series with other types having 0.15- 
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply voltage. 


In a series-heater circuit of the ‘de power line’ type employing several 0.15- 
ampere types and one or two 35C5’s, the heater(s) of the 35C5(’s) should be placed 
on the positive side of the line. Under these conditions, heater-cathode voltage of 
the 35C5 must not exceed the value given under maximum ratings. In a series- 
heater circuit of the ‘universal’ type employing rectifier tube 35W4, one or two 
35C5’s and several 0.15-ampere types, it is reeommended that the heater(s) of the 
35C5(’s) be placed in the circuit so that the higher values of heater-cathode bias 
will be impressed on the 35C5(’s) rather than on the other 0.15-ampere types. 
This is accomplished by arranging the 35C5(’s) on the side of the supply line which 

AVERAGE PLATE CHARACTERISTICS 


PENTODE CONNECTION 
(25 


TYPE 35C5 
Es =35 VOLTS 
GRID-N22VOLTS=1I0 


PLATE (Ip) OR GRID-N22(icp) MILLIAMPERES 


200 300 400 
PLATE VOLTS 92CM-6312TI 
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is connected to the cathode of the rectifier, i.e., the positive terminal of the rec- 
tified voltage supply. Between this side of the line and the 85C5(’s), any necessary 
auxiliary resistance and the heater of the 85W4 are connected in series. 


As a power amplifier (class A,), the 85C5 is reeommended for use either singly 
or in push-pull combination in the power-output stage of ‘‘ac/de’’ receivers. The 
operating values shown under typical operation have been determined on the basis 
that grid-No.1 current does not flow during any part of the input cycle. 


BEAM POWER TUBE 


Glass octal type used in output 
stage of ac/de radio receivers. Out- 
line 23, OUTLINES SECTION. Tube 3 5 L6-GT 
requires octal socket and may be 
mounted in any position. This type 


may be supplied with pin No.1 omitted. Refer to miniature type 35C5 for installa-- 
tion, application information, and curves. 


FUERA THRE VOLTAGE (AG /DC) tate cinta aiclecs ors she syeje ianeueqeleyseieyateuscs is ¢\erel sux claiele 6. 6.6 35 volts. 
POMA TER  OURRENT Ae ©. cite a netctehel atete etree Moh sel Alora el ot Sadist ai eel sha tone alls 0.15 ampere 
DiIREcT INTERELECTRODE CAPACITANCES (Approx.): 

RT TICLMN OM GOT ELACG A eee eee eet ere ene Seeker aie eee era aa ra SIA Fie Wetaie neta 0.6 ppt 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.38............. 13 ppl 

Plate to Cathode, Heater, Grid No.2; and Grid No.3... 0. ........6..%5 9.5 ppt 
Maximum Ratings: CLASS A; AMPLIFIER 
EEA LE BV ADE TA GHW ce etary ce etrener ee erent ee Cate thee oi eua te oneteuehe na cescRasheh eye 4 ous asouemale 200 max volts. 
GRID O!2u(SCREBN-GRID) SV OUTAGE ie. > cleestete cues. suse Weel «os oge B sisye sve.at ene 4:5) oie)0 117 max volts 
PEGA EME LSS ALO Nmenmete atten ne ever cie tere tusks fuera che 6 sie ous wor eho, shes) sxe Sitar shoeco, wicks: 950 8.5 max watts. 
GED NOS NIPA Tigre: Mamet eee risisi sls care cities fies s6)c, Oiekane 6) sustinveusl trees srahonsleue.e 1.0 max watt. 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...... 2... cece c eset cee ene 150 max volts 

Heater positive: with respect to cathode. ois. cc. oe oo cts eso visas Pistols oe 150 max volts 
Typical Operation: Fixed Bias Cathode Bias 
AEE OM DO! VaR OLUAL Cro iewer are ear aa. btemey oie aber ete, cites saccs arb cars «cra 6% 110 200 volts 
CGTIG=NO eZ SUDDLY av OlCa rere a, aie Reem nt Oat. sit tee tee roman « Restos 110 110 volts 
Grid-No:l-(Control-Grid)” Voltageren 2 i.. 5 ifs. statheiomh « Maciel he -7.5 - volts. 
@atnode-DiaseEesiStOrs .. vie 6 ce pe tener toiare. sail ora Bont - 180 ohms 
PeakvAiGrd=Norl Voltage 3, fy Aina tes tha iets es ee cyee « oo8 eye 7.5 8 volts. 
Ferg-signalcklatei@ urnentere-- tacks cidniee dase e Moaia sin oe as ees 40 43 ma 
Maximum=-SienatsPlate,Gurrentig ss wicks « a ere theless oe 41 43 ma 
Zero-Signal Grid-No.2 Current (Approx.)................8:. 3 2 ma 
Maximum-Signal Grid-No.2 Current (Approx.)..........2005 tf 5.5 ma 
Platesvesistance: CAPPLOK.) or... a,02 cs 1 citer ahd ewe a ws ela 14000 34000 ohms. 
Transconductance............. SA ae Ae A, 20.9 ns Rare gt 5800 6100 pmhos 
WroadeResistan cogs... ona. ae isin Stelate uathedes wits lenelear tina os eiels 2500 5000 ohms. 
ROCA aArmonic Is vOLtudOll. citer. stoi euttae cret eke eho «ons tals «ae eee lke 10 10 per cent 
Maximum-Signal>Power: Outputs tien. fools wea ceeds sees ves 1.5 3.0 watts. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in power sup- 
ply of ac/de receivers. Equivalent in 35Wa4 
performance to glass-octal type 
35Z5-GT. The heater is provided with 
a tap for operation of a panel lamp. 


HEATER VOLTAGE (AC/DC): = ae) 
ENTIRE HEATHR (PINS 3 AND-4). 6 0... b cde cece eee ees 35 32 volts: 
PANEL LAMP SECTION (PINS 4 AND.6). 2.0.2... 0000 eeeeees 7.5 5.5 volts 
HEATER CURRENT: 
I EISELE NUNS teat ANIA Pritinc teehee hae oss 5 .'ce) Suchet aloo acs lels ase ohGae 0.15 - ampere 
IBEW HIENECING coHAMDYOl sc cance vaitiarelso1aaectsieionelensdedesevazere edus - 0.15 ampere: 
* Without panel lamp. . ** With No.40 or No.47 panel lamp. 
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Maximum Ratings: 
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HALF-WAVE RECTIFIER 


PEAK INVERSE "PUATE VOLTAGE: & cos-biae ee ol cues srerener oie re aie ents eee erat nee 330 max volts 


PEAK PLATE CURRENT... 


DC OvuTPUT CURRENT: 


With Panel Lamp and { 


IPR OO oN a ee Sate Shia oc Ee SE Lees Ste eee 600 max ma 


Nomhuntine Resistor: eyecare te one 60 max ma 
Shunting’ Resistor. oases entice pee ee oe 90 max ma 


Without;Panel’ Lamps soos aie es oles wie kore ehetaioe to one a ats totehcle eae fotate ate els 100 max ma 
PANEL-LAMP-SECTION VOLTAGE (rms): 
When: Panel: iiamp ‘Falls, &.t52.4 sieenn Laeieasuee akaisiers isle cals pla eremeaaets ane 15 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater:negative with respectito cathode... 1 atures sans ccle ts sale cialetls oe 330 max volts 
Heater positive with respect to: cathode. a .se a aeciae eels tie teks 330 max volts 
Typical Operation with Panel Lamp:t 
AC Plate-Supply Voltage (rms) ........ ...-.....--se0> ps sma (et We nce 3 LG Ey volts 
Bulter-Input; Capacitor. oG.cen : ccc sve apes ke ce) eter cl arene 40 40 40 40 pf 
Minimum Total Effective Plate-Supply 
Fmpedanee ocr Waa eat Medes heed cea eet ate 15 15 15 15 ohms 
Panel-Lamp Shunting Resistorins.) cee ony Susie - 300 150 #100 ohms 
DE Outputreurrent. ene Se REC Mpa pte Eh 60 70 80 90 ma 
+ No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 
Typical Operation without Panel Lamp: ‘ 
AC Plate-SupplysVioltage (rims) 7 o% 2 ca ans Bt sels ete wie I ole oa en seh 117 volts 
Filter-Input Capacitor...... SMe Thad Schaal, bese cobe eR Aochedidetalers, Payaunye ewe 40 pf 
Minimum Total Effective Plate-Supply Impedance...................... 15 ohms 
DC: Output:Gurren tise ts, Secs webs ieee hard totter ote Be 100 ma 
DC Output Voltage at Input to Filter (Approx.): 
At half-load. current: (60: ma sy tar. foe leis aiatec cet ease bales age edrel een a) Se cnene 135 volts 
At, full-load.current(1.00 tal) 422-5 ccm acest et lets ness Pet asec Sse Pe npeti enone eco 120 volts 
Voltage Regulation (Approx.): 
Half-load to:full-load/current.£ 5.5.53 tenets ee eos cla tans Oren eters 15 volts 
Maximum Circuit Values: 
Panel-Lamp Shunting Resistor*: 
Me TYLA rasa ies os Saye bona cee aes tet eke ast Unk el caee arate 800 max ohms 
For dec:output, current. of < 80 mig 19. ec eset acta ne eto ae evmirame tre aire aye fete wee 400 max ohms 
Q Oya Ste tiaih fee AN ea een mee cesar 250 max ohms 


*Required when de output current is greater than 60 milliamperes. 


INSTALLATION AND APPLICATION 


Tube requires miniature seven-contact 
socket and may be mounted in any position. 


OPERATION CHARACTERISTICS Outline 18, OUTLINES SECTION. For 


HALF-WAVE RECTIFIER 


TYPE 35W4 


E.=35 VOLTS BETWEEN PINS N23 & 


heater considerations, refer to miniature 
type 35C5. 


N24 (NO TAP CONNECTION) With the panel lamp connected as shown 


DC OUTPUT VOLTS AT INPUT TO FILTER 
S 
Oo 


PLATE VOLTS=II7 RMS . ° 
TOTAL EFFECTIVE PLATE-SUPPLY in the diagram, the drop across R and all 
IMPEDANCE =15 OHMS 
C=CAPACITOR INPUT TO FILTER 


heaters (with panel lamp) should equal 117 
volts at 0.15 ampere. The shunting resistor 
Rs is required when de output current ex- 
ceeds 60 milliamperes. Values of Rs for de 
output currents greater than 60 milliamperes 
are given in tabulated data. 


OTHER 


HEATERS 
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HALF-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply 
of ac/dc receivers. The heater is provided with 
tap for the operation of a panel lamp. Outline 
20, OUTLINES SECTION. Tube requires lock- >. 
in socket. Heater volts (ac/dc), 35; amperes, 35Y4 
0.15. For maximum ratings, refer to glass-octal 
type 35Z5-GT. For typical operation and 
curves, refer to miniature type 35W4. Type 
85Y4 is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
ac/dc receivers. Outline 20, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 3523 
volts (ac/dc), 35; amperes, 0.15. For maximum 
ratings and typical operation, refer to glass- 


octal type 35Z5-GT without panel lamp. Type 
85Z3 is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
ac/de receivers. Outline 23, OUTLINES SEC- 
TION. Tube requires octal socket. This type 3 5Z 4 GT 
may be supplied with pin No.1 omitted. Heater = 
volts (ac/dc), 35; amperes, 0.15. For maximum 
ratings and typical operation, refer to glass-octal 
type 35Z5-GT without panel lamp. Type 35Z4- 
GT is used principally for renewal purposes. 


P 
ey (S) HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power 
i supply of ac/dc receivers. The heater 35Z5-GTI 
H# RN ), is provided with a tap for operation 
(1) ¥(s) of a panel lamp. Outline 23, OUT- 
NC K LINES SECTION. Tube requires 


octal socket and may be mounted in any position. This type may be supplied with 
pin No.1 omitted. For installation and application considerations, refer to minia- 
ture type 35W4. 


HEATER VOLTAGE (AC/DC): * iat 
ENTIRE oEEATERICPINS 2 AND" (),.0. a so scien © +o afer eins ol sls» 35 32 volts 
PANEL LAMP SECTION (PINS 2 AND 8)... . 0-0 c0cccccccere fed Dee 5.5 volts 
HEATER CURRENT: 
BET WENN. GENS) SLAND (Ab mates, citiete aks ee oly eretemstcts ss lshatert 0.15 - ampere 
IB ELWEEN ICENS co AND Uiecya ty, cs seoca-ae cle, tie sie) setape susie Seb 4s - 0.15 ampere 
* Without panel lamp. ** With No.40 or No. 47 panel lamp. 


: HALF-WAVE RECTIFIER 
Maximum Ratings: 


PEARIINV ERSE-PGATE, VOLTAGE cy ots c, dia lars cvcealeie lana siarpigie cdot la olan SLs \nvoyn).e) ») 2 700 max volts 
PRAKEE TAT Hy CURBEINT ciate, eit cons oc spas tears sanekan ven caso nshag chet uate, + eishel ouster, syee s!'# 600 max ma 
DC OuTPUT CURRENT: Ree a TAsneRtDe at 
5 O SHUNCINE EeSISTODE ceed aia oneness tele) sete '« max ma 

With Panel Lamp and { Shunting Resistorkenee sone scores cre aislee os 90 max ma 

Washout Panel Tsarap® rele meer ee eet retccs aaney od sian) eteviraieetes ‘shoderteh scn-2 | 100 max ma 
PANEL-LAMP-SECTION VOLTAGE (rms): 

Wihene mare Mam Prt allen cece ate saci. tits sats lel aiptins synrets ie nuns Sle uae Me recess acs 15 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .........-. 0.2 eect ee eee: 350 max volts 

Heater positive with respect to cathode. . 1... 6.565 cee ee eee ee eee eee 350 max volts 
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Typical Operation with Panel Lamp:f 


AG Plate-Supply Voltage (ams) 7"" #47. 4c eo e cee oe PETE eT “Tie 235 volts 
Kilter=Input, Capacitor. .cwtescesaiernce ete meee reece 40 40 40 40 40 pf 
Minimum Total Effective Plate-Supply Impedance..... 15, 15 15 15 100 ohms 
Panel-Wamp shunting Resistors ya, uc ie eee - 300 150 100 - ohms 
DCrOutput Current Nasa ee tee ee ne ee eee 60 70 80 90 60 ma 


t No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35 W4. 
Typical Operation without Panel Lamp: 


AC Plate-Supply Voltage (rms) .............. ced dare eetioeee mo ceke eld, 235 volts 
Hilter-lnpwt: Capacitors stmt tae eet erat eee ie een 40 40 pf 
Minimum Total Effective Plate-Supply Impedance.......... 15 100 ohms 
HGOurpure Current eases ae eee Pe ea eee 100 100 ma 
DC Output Voltage at Input to Filter (Approx.): 

At halfaloadteurrent: (5 0a: meee. econ erteeee ee e 140 280 volts 

At fl ltoadvcarrentschOOsm a.) annie eer ee ee ee 120 235 volts 
Voltage Regulation (Approx.): 

Half-loaditofull-loadicurrente aavece-esiee me terete einstein 20 45 volts 


Maximum Circuit Values: 
Panel-Lamp Shunting Resistor*: 


OSIM craves A op al aia fe Coch Ne eR EORES oie eee aR E ee 800 max ohms 
Mor dcroutput, currentior+ G0 snare aren een ee eee 400 max ohms 
OO Mat Ee Ps NOE os 250 max ohms 


* Required when dc output current is greater than 60 milliamperes. 


SHARP-CUTOFF TETRODE 


Glass type used as rf or if amplifier or as 
biased or grid-resistor detector in radio receiv- 
ers. Outline 39, OUTLINES SECTION. Tube 

36 requires five-contact socket. Heater volts 

(ac/dc), 6.38; amperes, 0.3. Characteristics as 

class Ai amplifier: plate volts, 250 max; grid- 

No.2 volts, 90 max; grid-No.1 volts, -3; plate 

ma., 3.2; grid-No.2 ma., 1.7 maz; plate resist- 

ance, 0.55 megohm; transconductance, 1080 wmhos. This is a DISCONTINUED type listed for refer- 
ence only. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or de- 
tector in radio receivers. Outline 34 or 35, OUT- 
LINES SECTION. Tube requires five-contact 
37 socket. Heater volts (ac/dc), 6.8; amperes, 0.3. 
Characteristics as class Ai amplifier: plate volts, 
250 max; grid volts, -18; plate ma., 7.5; plate 
resistance, 8400 ohms; amplification factor, 9.2; 
transconductance, 1100 uzmhos. This is a DIS- 
CONTINUED type listed for reference only. 


POWER PENTODE 


Glass type used in output stage of radio 
receivers. Outline 39, OUTLINES SECTION. 
Tube requires five-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Characteristics as 
38 class Ai amplifier: plate and grid-No.2 volts, 250 
max; grid-No.1 volts, —25; plate ma., 22; grid- 
No.2 ma., 3.8; plate resistance, 0.1 megohm; 
transconductance, 1200 uwmhos; load resistance, 
10000 ohms; output watts, 2.5. This is a DIS- 
CONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE 


Glass type used as rf or if amplifier in radio 

receivers, particularly those employing ave. 

Outline 39, OUTLINES SECTION. Tube re- 

39/44 quires five-contact socket. Heater volts (ac/dc), 

6.3; amperes, 0.3. Characteristics as class A1am- 

plifier: plate volts, 250 max; grid-No.2 volts, 90 

max; grid-No.1 volts, -3 min; plate ma., 5.8; 

grid-No.2 ma., 1.4; plate resistance, 1.0 meg- 

ohm; transconductance, 1050 uwmhos; transconductance at grid-No.1 bias of -42.5 volts, 2 umhos. This 
is a DISCONTINUED type listed for reference only. 
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Typical Operation: 
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MEDIUM-MU TRIODE 


Glass type used as resistance-coupled or 
impedance-coupled amplifier in battery-oper- 
ated receivers. Outline 42, OUTLINES SEC- 
TION. Filament volts (dc), 5; amperes, 0.25. 
Characteristics as class Ai amplifier: plate-sup- 
ply volts, 180; load resistance, 250000 ohms; 
grid volts, -3; plate ma., 0.2; plate resistance, 
150000 ohms; amplification factor, 30; trans- 
conductance, 200 umhos. This is a DISCON- 
TINUED type listed for reference only. 


POWER PENTODE 


Glass type used in output stage of radio re- 
ceivers, Outline 34 or 35, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.4. This type is elec- 
trically identical. with type 6K6-GT. Type 41 
is used principally for renewal purposes. 


POWER PENTODE 


Glass type used in audio output stage of 
ac receivers. Outline 42, OUTLINES SEC- 
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperes, 0.7. This type is 
electrically identical with type 6F6. Type 42 is 
used principally for renewal purposes. 


POWER PENTODE 


Glass type used in audio output stage of 
ac/de receivers. Outline 42, OUTLINES SEC- 
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 25; amperes, 0.3. This type is 
electrically identical with type 25A6. Type 43 
is used principally for renewal purposes. 


POWER TRIODE 


Glass type used in output stage of radio re- 
ceivers. Outline 42, OUTLINES SECTION. 
Tube requires four-contact socket and should 
preferably be mounted in vertical position. 
Horizontal operation is permissible if pins 1 and 
A are in vertical plane. Filament volts (ac/dc), 
2.5; amperes, 1.5. This type is used principally 
for renewal purposes. 


CLASS A; AMPLIFIER 


40 


Ay 


42 


43 


45 


Plate Supply Voltage (275 volts max).........-. 180 250 275 
GTIGWV OAC eRe la ilele ot Were el tetelle oleve! ene es = bl tr —31.5 —50 —56 
Cathode-Bias Resistor... .....-2 sere cece serene 1020 1470 1550 
Plate Current...... ie Pints Maree, voneNemeh aries Seeks ta tecley-al 31 84 

Pla veseVesista Cem ee) cele stars oeele natant Vero awei ove yiel oveas 1650 1610 1700 
Amplification Factor. .........ee secre eee reees 3.5 3.5 3.5 
Transconductance........-ssceceesreererrcees 2125 2175 2050 
Woadekesistance dee «0s eee fates one ce ge als 2700 3900 4600 
Undistorted Power Output: ......--+e ee eee eees 0.825 1.6 2.0 


* Grid volts measured from 


all cases, required if grid-coupling resistor (maz value of 1.0 megohm) is used. 


ma., 390 max; de output ma., 65 maz; 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in power supply of 
small, portable, ac/de/battery receivers where 
small size and low heat dissipation are impor- 
tant. Outline 11, OUTLINES SECTION.Tube 
requires miniature seven-contact socket and 
may be mounted in any position. Heater volts 
(ac/dc) 45; amperes, 0.075. Maximum ratings: 
peak inverse plate volts, 350 max; peak plate 


45 


zZ 


3 


peak heater-cathode volts, 175 max. Typical operation with 


capacitor-input filter: ac plate volts (rms), 117; minimum total effective plate-supply impedance, 15 
ohms; de output ma., 65. This is a DISCONTINUED type listed for reference only. 
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HALF-WAVE VACUUM RECTIFIER 


Pp . 
Glass octal type used in power supply (5) 
of ac/de receivers. The heater is provided Hy, 
with a tap for operation of a panel lamp. Out- (3) 
line 23, OUTLINES SECTION. Tube requires 
45Z5-GT octal socket. This type may be supplied with 
pin No.1 omitted. Except for difference in H ONS 2) H 
heater voltage, this type has the same ratings 
and typical operation values as glass-octal type C) (8) 
35Z5-GT. Type45Z5-GT isa DISCONTINUED ce 4: 
type listed for reference only. 
HEATER VOLTAGE (AC/DC): * ok 
ENTIRE: BEATER (PINS Z AND /)iccetce tee eine aes Pale eae 45 42 volts 
PANEL LAMP SECTIONS (PINS 2 AND 8).......-.+-00e000- 7.5 5.5 volts 
HEATER CURRENT: 
BETWEDNYPINS' 2 AND ‘(oleh tera: tt evelen ate she aha eee lets tayo 0.15 _ ampere 
BETWHEN PINS Oo -AND Téficts oe Aalan sot ceteiet clean tesholetan dite = 0.15 ampere 


* Without panel lamp. ** With No. 40 or No.47 panel lamp. 


DUAL-GRID POWER AMPLIFIER 


Glass type used as class Ai or class B am- 

plifier in radio equipment. Outline 52, OUT- 

LINES SECTION. Tube requires five-con- 

46 tact socket. Filament volts (ac/dc), 2.5; 

amperes, 1.75. Typical operation as class A1 

amplifier (grid No.2 connected to plate at 

socket): plate volts, 250 maz; grid volts, —33; 

plate ma., 22; plate resistance, 2380 ohms; am- 

plification factor, 5.6; transconductance, 2350 umhos; load resistance for maximum undistorted power 

output, 6400 ohms; undistorted output watts, 1.25. This is a DISCONTINUED type listed for refer- 
ence only. 


POWER PENTODE 


Glass type used in audio output stage of 

radio receivers. Outline 52, OUTLINES SEC- 

i TION. Tube requires five-contact socket and 

47 should preferably be mounted in vertical posi- 

tion. Horizontal operation is permissible if pins 

1 and 5 are in vertical plane. Filament volts 

(ac/de), 2.5; amperes, 1.75. Typical operation 

as class Ai amplifier: plate and grid-No.2 volts, 

250 max; cathede-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6; plate resistance, 60000 ohms; 

transconductance, 2500 jmhos; load resistance, 7000 ohms; power output, 2.7 watts. This type is used 
principally for renewal purposes. 


POWER TETRODE 


Glass type used in audio output stage of 
radio receivers designed to operate from de 
powerlines. Outline 52, OUTLINES SECTION. [ly 
Heater volts (de), 30; amperes, 0.4. Typical P(2) 
48 operation as class A: amplifier: plate volts, 
125 max; grid-No.2 volts, 100 max; grid-No.1 Pais 
volts, —20; plate ma., 56; grid-No.2 ma., 9.5; (3) (6) 
transconductance, 3900 umhos; load resistance, H H 
1500 ohms; output watts, 2.5. This is a DIS- 
CONTINUED type listed for reference only. 


DUAL-GRID POWER AMPLIFIER 


Glass type used in output stage of battery- 

operated receivers. Outline 42, OUTLINES 

SECTION. Tube requires five-contact socket. 

Filament volts (dc), 2.0; amperes, 0.12. Typical 
49 operation as class Ai amplifier (grid No.2 con- 
nected to plate at socket): plate volts, 185 maz; 

grid volts, —20; plate ma., 6; plate resistance, 

4175 ohms; amplification factor, 4.7; transcon- 

ductance, 1125 ywmhos; load resistance, 11000 

ohms; output watts (approx.), 0.17. This is a 
DISCONTINUED typelisted for reference only. 
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POWER TRIODE 


Glass type used in output stage of af am- 
plifiers employing transformer input coupling. 
Maximum over-all length, 6-1/4 inches; maxi- 


mum diameter, 2-7/16 inches. Tube requires 50 


four-contact socket and should be mounted in 

vertical position with base down. Filament volts 

<i 6) (ae/de), 7.5; amperes, 1.25. Characteristics as 
F Class A: amplifier: plate volts, 450 max; grid 

volts, —84; cathode resistor, 1530 ohms; plate 


F 
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ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance, 2100 wmhos; load 
resistance, 4350 ohms; output watts, 4.6. Resistance in grid-coupling circuit should not exceed 10000 


ohms. This is a DISCONTINUED type listed for reference only. 


NC NC 


BEAM POWER TUBE 


Glass lock-in type used in output stage of 


volts (ac/dc), 50; amperes, 0.15. For ratings 
and data, refer to glass-octal type 50L6-GT. 
Type 50A5 is used principally for renewal 
purposes. 


BEAM POWER TUBE 


stage of compact ac/de receivers. Be- 
cause of its high power sensitivity at 
plate and screen-grid voltages avail- 
able in ac/dc receivers, it is capable of 


ac/dc receivers. Outline 20, OUTLINES SEC- 5OAS5S 
TION. Tube requires lock-in socket. Heater 


Miniature type used in output 50B5 


providing a relatively high power output. Outline 13, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 
Except for basing arrangement, type 50B5 is identical with miniature type 50C5. 


BEAM POWER TUBE 


Miniature type used in output 
stage of compact, ac/dc radio receiv- 


tivity and high efficiency at plate and 
screen-grid voltages available in ac/dc 
receivers, the 50C5 is capable of pro- 
viding a relatively high power output. 


ers. Because of its high power sensi- 50C5 


Within its maximum ratings, type 50C5 is equivalent in performance to Blass-octal 
type 50L6-GT. The basing arrangement of the 50C5 simplifies the problem of meet- 
ing Underwriters’ Laboratories requirements in the design of ac/dc receivers. 


PDAS ERE RECA CY DO) SM scale cas chee ne ae erage aes Lima ee wm errs eee 8 © ates 50 
Bd PER RIB ONT fe che ova Ae ois ole obec tai Rama ee eT UTM Rn etisieides su0 fe «ele Be 0.15 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
GrideNioriguopbla tere ct i Htc: Oe Ci paisa niabe te Saree elolontua a ePole ihc auato oo Gnsnrare 0.7 
Grid No.1 to Cathede, Heater, Grid No.2, and Grid No. arenes eae Ravin siete. one 13 
Plate to Cathcde, Heater, Grd “No 2wand'GrideuNno.s one toe eae cto mil oe 9 


CLASS A; AMPLIFIER 
Maximum Ratings: 


PACE EBV OUT AG Elaworsnan si tes V sols areas erates ae veeoee alge heats, bonus NORTE cleeieieial cele’ 1385 max 
GRiDAINOLA: (SCRHMN-GRID).1V OLTAGE). 3% o/c :schancestst tonnes. offered unin dauedehe oar entree oa 117 mdz 
PEACE ROISSEPA TION 6 e566 are iter ote eviodena acute eae ope trent a eaten te Mborats kere. sel sett a 5.5 maz 
CRIM GOSARENE UTI satiate cc sree esis terre oe Nae mM ints owencbeRe eiekeleioiee.@ 6 1.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to. cathode. ........cccccceceveseeccevsees 180 max 

Heater positive with respect to Cathode = « ssnyes0 2c od os cclee oe ve caeme 180 max 
BuLB TEMPERATURE (At hottest point on bulb surface).............ccceees 250 max 
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volts 
ampere 


wut 
ppt 
wu 
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Typical Operation: 


Plate: Voltage i agcim. in s.chs cu oorsnexet ner ece arte ushers ponshiskeweseanie Shaisieydelaie ls] ckscetetlePeneis sites 110 volts 
GridSN O82 WOlta ge’. ies Fie eee eieie eheeio ds bm els svekexise les suew lepatcvorenVaetcnsietemsrcistoiebel one 110 volts 
Grid=No.1. (Control-Grid)) Voltageun, « «n> ciei-Fe sie clcdaltvenst ie Guoterstels) spsteioisienes tet o' « -7.5 volts 
Peak AF Grid-No.l Voltages. oon cc sc rained © sunpsiie abies BIeMS ABs ngetaun ya gi oho okelereienela\ cs 7.5 volts 
Zero-SignalyPlatedCuUrren’:. © oe tect osacenet s eucheits feseuske de cantonal abe uiel teissaed one cticgenoleencke. e 49 ma 
Maximum-Signal- Plate, Carrenty sapere tele crcke eathekasaetetel steacreker at ioieiohsbaioienenerer~’ = 50 ma 
Zero-Signal Grid-No-2, Current, GAPProx.)) sim. « sieves claicieaiela ca ete here leucha reusione le 4 ma 
Maximum-Signal Grid-No.2-Current (APpprox.)... 0... cee ce ccc r cc cceceees 8.5 ma 
Plate. Resistance:(A DPLOX.) ise acteys ana coveutpo totepe toe lage dentus yes suSusnaeehvusts ce hope bet otedek ol ckee's 10000 ohms 
"TransConduCtancer anc caio ieee Foc pesersoloustoeale, he wloishniestisferskoledede eh agcucts onckecsuete ohepeaa ete 7500 umhos 
Load: Resistamcerns as. 5.0isys a sustenskerensuensousasvonslist eas, ope betislie vasa endiausdsk nelle lotic ute fatsye mepsualtons 2500 ohms 
‘Total Harmonic DistorclOneicmncs wislsiieteledsresere ele aiatelaele rae eteneteueleta teereeiee Teles 9 per cent 
Maximum-SignalPower Output case ooiere sv sue eas tse ole stcteleflisiw sisierelsterstvicrcielers 1.9 watts 


Maximum Circuit Values (For maximum rated conditions): 


Grid-No.1-Circuit Resistance: 
Forsfixed-biaswop eration: apiece atstarecrsiote date iu sasalincu-aesel enspuebeninsistedotetsislas sls 0.1 max megohm 
For cathode=bias Operations 6 nccs: ty «isenssous, oases ousxs stiches, ofistes euch oy suche lesen sich ol ateist's te)" 0.5 max megohm 


INSTALLATION AND APPLICATION 


Type 50C5 requires miniature seven-contact socket and may be mounted in 
any position. Outline 18, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, be adequately ventilated. 


The 50-volt heater is designed to operate under the normal conditions of line- 
voltage variation without materially affecting the performance or serviceability 
of the 50C5. For operation of the 50C5 in series with other types having 0.15- 
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply: voltage. 


In a series-heater circuit of the ‘‘de power line’ type employing several 0.15- 
ampere types and one or two 50C5’s, the heater(s) of the 50C5(’s) should be placed 
on the positive side of the line. Under these conditions, heater-cathode voltage of 
the 50C5 must not exceed the value given under maximum ratings. In a series- 
heater circuit of the ‘universal’? type employing rectifier tube 35W4, one or two © 
50C5’s, and several 0.15-ampere types, it is reeommended that the heater(s) of the 
50C5)’s) be placed in the circuit so that the higher values of heater-cathode bias will 
be impressed on the 50C5(’s) rather than on the other 0.15-ampere types. This is 
accomplished by arranging the 50C5(’s) on the side of the supply line which is 
connected to the cathode of the rectifier, i.e., the positive terminal of the rectified 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


200 


type 50C5 
E¢=50 VOLTS 
175 GRID-N22 VOLTS=110 


39 


PLATE MILLIAMPERES (Ip) 
ro) 
° 


GRID-N22 MILLIAMPERES (ca) 


° 40 60 120 160 200 240 
PLATE VOLTS 


286 


92CM-6603T 


- RCA Receiving Tube Manual = 


voltage supply. Between this side of the line and the 50C5(’s), any necessary 


auxiliary resistance and the heater of the 85W4 are connected in series. 


As a power amplifier (class A,), the 50C5 is recommended for use either singly 
or in push-pull combination in the power-output stage of ‘‘ac/dc’’ receivers. The 
operating values shown under typical operation have been determined on the basis 


that grid-No.1 current does not flow during any part of the input cycle. 


BEAM POWER TUBE 


Glass octal type used in output stage of 


Except for heater rating, this type is identical 
with glass octal type 6Y6-G. Type 50C6-G is 
used principally for renewal purposes. 


BEAM POWER TUBE 
Glass octal type used in output 


requires octal socket and may be 
mounted in any position. This type 
may be supplied with pin No.1 omit- 


ac/de receivers. Outline 41, OUTLINES SEC- 
TION. Heater volts (ac/dc), 50; amperes, 0.15. 50C6-G 


stage of ac/dc radio receivers. Out- 
line 23, OUTLINES SECTION. Tube 5OL6-GT 


ted. Refer to miniature type 50C5 for curves and installation and application in- 


formation. 
Hearne VOLTAGE (AC/ D@)inc-ce cpucteree Meeetateeceres ctsileile oe soelle clots Soh elle canton of sieuare 50 volts 
EAGT AT HCL CIREREEND hero ch oS oe oleic het Nc Smo arte SeNGMOMeMo tne PomoteteMoReboba Nate tatetenedatatons te fe 8’ 0.15 ampere 
DirEcT INTERELECTRODE CAPACITANCES (Approx.): 
(CHAT) ING IL jo dBA ee) ieee on nee Hitt S igo OTS OD eC Crore oe Cea 0.6 ppt 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ..........4.- 15 pe 
Plate to Cathode, Heater, Grid No.2, and Grid No.8...........0e ee eee 9.5 ppl 
CLASS A; AMPLIFIER 
Maximum Ratings: 
ERLARISE IOUT A GEM AU rime oc, J 1Steed uae a hanciea tela erate isleke ei sFelalenaisuahions sileieliey she's stelt siie 200 max volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE. ........ 00s cee eccccccrsceereer ness 125 max volts 
A REDS SIE ATL ON eee mh 5c aha cieietictcnaial ce tee emacs teusyelic erelaiiets ells cio ete! lor shevekeliaue’ ''e 10 max watts 
ORD NOLEN PU Te rate lone Pakatees laters ees oc calslieie exe Che's one, 0 enewele' slate, este, » oF epsictons, « 1.25 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........ cece cece ee eee eee rene 150 max volts 
Heater positive with respect to cathode. 2... ... eee ee eee eee e eee eeee 150 max volts 
Typical Operation: Fixed Bias Cathode Bias 
PALER Sp Ply WV OMGALC sarc cke) «ice leitete, alee whetel cllelel/oteyat'o toy leis et aihe /=l(eh 16 110 200 volts 
Grid=-No:2 Supply Voltage. . 0.0.2 2. cee ees sige cece cere 110 125 volts 
Grid-No.! (Gontrol-Grid) Voltage... ........ceesewessceses —7.5 - volts 
(Prenlte /AID (ENS EINIa ie Wolleten gy om oe Kno Ge oe OUd> OC UmoonG oUoT 7.5 8.0 volts 
WaLaGder Ag VesISGOD eras Hie ois ceolel tere cuieione eo cteeiioauels eens) s one - 180 ohms 
Zero-Signal Plate Current .......... eevee cece rene cence eens 49 46 ma 
Maximum -Signal Plate Current ......... eee ee weet ee eeee 50 AQ ma 
Zero-Signal Grid-No.2 Current (Approx.). .......--eseeeees 4 Zines ma 
Maximum-Signal Grid-No.2 Current (Approx.)..........++++ 10 8.5 ma 
Plate-Resistance (ApproxX.) 2... 2... sce e cece ere e screens 13000 28000 ohms 
Gy WANE CSIC TVORDTOUNS 5 py eiie b Ee hoe Molo © Db aIOlecin OD YG ormouarnon 8000 - 8000 pmhos 
OAM OSISER CCE MMrante Pity iccsea sais sieves oressinesunicuerer ons selerevens 2000 4000 ohms 
Total Harmonie Distortion...... EO Tee salsa ereatenn aie 10 10 per cent 
Maximum -Signal Power Output. ........2.- eee eee cece eeees 2.1 3.8 watts 
VACUUM RECTIFIER-DOUBLER 
Lock-in type used as half-wave rectifier or 
voltage doubler in ac/dc receivers. Outline 20, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 50; amperes, 0.15. 50X 6 
This type is electrically identical with glass- 


octal type 50Y6-GT and, except for heater 
rating, with glass-octal type 25Z6-GT. Refer to 
type 25Z6-GT for maximum ratings, typical 
operation, and curves. Type 50X6 is used 
principally for renewal purposes. 


287 


RCA Receiving Tube Manual — 


VACUUM RECTIFIER-DOUBLER KD2 PDI 
Glass octal type used as half-wave Ppa 6) 4L. 


50Y6-GT rectifier or voltage doubler in ac/dc 


receivers. This type is used particu- 

larly in ‘‘transformerless” receivers of RW OF 

either the ac/dc type or the voltage- OnsC 

doubler type. Outline 23, OUTLINES i 
SECTION. This type may be supplied with pin No.1 omitted. Tube requires octal 
socket. Heater volts (ac/dc), 50; amperes, 0.15. Except for heater rating, this type 
is electrically identical with type 25Z6-GT. 


KDI 


KD 


VACUUM RECTIFIER-DOUBLER 


Glass octal type used as half-wave rectifier 


2 PD) 


or voltage doubler in ac/dc receivers. This type PD2(3) Ou 
5 OY 7 GT is used particularly in “transformerless’’ receiv- 
an ers of either the ac/de type or the voltage- 
doubler type. The heater is provided with a tap H H 
for operation of a panel lamp. Outline 23, OUT- 


LINES SECTION. Tube requires octal socket. NC KD} 

For maximum ratings and typical operation as 
half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. When 
operated with a panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical operation are 
the same as for type 25Z6-GT, except that de output current per plate is 65 ma. Type 50Y7-GT is used 
principally for renewal purposes. 


HEATER VOLTAGE (AC/DC): * 8 
ENTIRE ELRATER (PINS 2OAND©() & ocueds cirie siecle ciciaieieieinisis oie 50 46 volts 
PANEL LAMP SECTION (PINS 6 AND 7).........00ee0e0008 eS 5.5 volts 
HEATER CURRENT: 
BETWEEN (PINS: 2°AND (icon ce cine ie se weenie 0.15 =~ ampere 
BETWEEN PINS) 2/AND. 625% census aires cls le ess aoe seatene coil = 0.15 ampere 
* Without panel lamp. ** With No. 40 or No. 47 panel lamp. 


VACUUM RECTIFIER-DOUBLER 


Glass octal type used as half-wave rectifier 

or voltage doubler in ac/de receivers. Outline 

50Z7 G 36, OUTLINES SECTION. The heater is pro- 

7 vided with a tap for operation of a panel lamp. 

Without panel lamp, heater volts (ac/de) of 

entire heater (pins 2 and 7), 50; amperes, 0.15. 

With panel lamp, heater volts (ac/dc) of panel- 

lamp section (pins 6 and 7 with 0.15 ampere 

between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 maz; 

peak plate ma. per plate, 400 max; de output ma. per plate with panel lamp, 65 max; peak heater- 

cathode volts, 350 maz; panel lamp section volts (pins 6 and 7), 2.5 max. This is a DISCONTINUED 
type listed for reference only. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of ac- 
operated receivers as a class B power amplifier. 
Outline 42, OUTLINES SECTION. Tube re- 
53 quires medium seven-contact (0.855-inch pin- 
circle diameter) socket. Heater volts (ac/dc), 
2.5; amperes, 2.0. Except for heater rating, this 
type is electrically identical with metal type 
6N7. Type 53 is a DISCONTINUED type 
listed for reference only. 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass type used as a combined detector, 
amplifier, and ave tube. Outline 39, OUTLINES 
5 5 SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater rating, this type is electrically iden- 
tical with glass type 85. Type 55 is a DISCON- 
TINUED type listed for reference only. 
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MEDIUM-MU TRIODE 


Glass type used as detector, amplifier, or 
oscillator in ac-operated reéeivers. Outline 34 or 
35, OUTLINES SECTION. Tube requires five- 
eontact socket. Heater volts (ac/dc), 2.5; am- 56 
peres, 1.0. Except for heater rating, this type is 
electrically identical with glass type 76. Type 
56 is a DISCONTINUED type listed for refer- 
ence only. 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector in ac- 
operated receivers. Outline 44, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/de), 2.5; amperes, 1.0. Except 57 
for heater rating and capacitances, this type is 
electrically identical with metal type 6J7. Type 
57 is a DISCONTINUED type listed for refer- 
ence only. ; 


REMOTE-CUTOFF PENTODE 


Glass type used in ri and if stages of radio 
receivers employing ave and as a mixer in super- 
heterodyne circuits. Outline 44, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 58 
for heater ratings, this type is electrically iden- 
tical with glass-octal type 6U7-G. Type 58 is 
a DISCONTINUED type listed for reference 
only. 


TRIPLE-GRID POWER AMPLIFIER 


Glass type used in audio output stage of 
ac-operated receivers. Outline 52, OUTLINES 
SECTION. Tube requires medium seven-con- 
tact (0.855-inch, pin-circie diameter) socket. 59 
Heater volts (ac/dc), 2.5; amperes, 2.0. Typical 
operation as class Ai amplifier (triode connec- 
tion; grids No.2 and No.3 tied to plate): plate 
volts, 250 mag; grid volts, -28; plate ma., 26; 
plate resistance, 2300 ohms; amplification factor, 6; transconductance, 2600; load resistance for maxi- 
mum undistorted power output, 5000 ohms; undistorted output watts, 1.25. For typical operation as 
class Ai amplifier (pentode connection; grid No.8 tied to cathode at socket), refer to type 6F6 with 
plate voltage of 250 volts. Type 59 is a DISCONTINUED type listed for reference only. 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined hali- 

wave rectifier and output amplifier in ac/de 

receivers. Outline 27, OUTLINES SECTION. 7OL7-GT 

Tube requires octal socket. Heater volts (ac/dc) , 
- 70; amperes, 0.15. Maximum ratings oi rectifier 

unit: peak inverse plate volts, 350; peak plate 

ma., 420; de output ma., 70; peak heater- 

cathode volts, 175; minimum total effective 
plate-supply impedance, 15 ohms. Typical operation and maximum ratings of beam power unit as class 
Ai amplifier: plate and grid-No.2 volts, 110 (117 maz); grid-No.1 volts, —7.5; plate ma., 40; grid-No.2 
ma., 3; plate resistance, 15000 ohms; transconductance, 7500 ymhos; load resistance, 2000 ohms; 
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 max watt. This type is used 
principally for renewal purposes. 


POWER TRIODE 


Glass type used in output stage of audio- 
frequency amplifiers. Outline 42, OUTLINES 
SECTION. Tube requires four-contact socket. 
Filament volts (ac/de), 5.0; amperes, 0.25. 71-A 
Characteristics as class Ai amplifier: plate volts, 
180 max; grid volts, —40.5; cathode resistor, 
2150 ohms; plate ma., 20; plate resistance, 1750 
ohms; amplification factor, 3; transconductance, 
1700 wmhosg; load resistance, 4800 ohms; undistorted output watts, 0.79. This is a DISCONTINUED 
type listed for reference only. 
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TWIN DIODE—HIGH-MU TRIODE 


Glass type used as combined detector, am- 
plifier, and ave tube in radio receivers. Outline 
39, OUTLINES SECTION. Tube requires six- 
contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. Except for interelectrode capaci- 
tances and plate volts of 250 maz, this type is 
identical electrically with metal type 6SQ7. 
Type 75 is used principally for renewal purposes. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or de- 
tector in radio receivers. Outline 34 or 35, OUT- 
LINES SECTION. Tube requires five-contact 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics as class Ai amplifier: plate volts, 
250 max; grid volts, —13.5; plate ma., 5; plate 
resistance, 9500 ohms; transconductance, 1450 
pmhas. This is a DISCONTINUED type listed 
for reference only. 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector or high- 
gain amplifier in radio receivers. Outline 39, 
OUTLINES SECTION. Tube requires six- 
eontact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. Except for capacitances and grid-No. 
2 rating of 100 max volts, type 77 is electrically 
identical with metal type 6J7. Type 77 is used 
principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receivers, particularly those employing ave. 
Outline 39, OUTLINES SECTION. Tube re- 
quires six-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.38. Except for capacitances, this 
type is identical electrically with metal type 
6K7. Type 78 is used principally for renewal 
purposes. 


HIGH-MU TWIN POWER TRIODE 


Glass type. used in output stage of radio 
receivers as a class B power amplifier or a class 
Ai driver. Outline 39, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.6. Maximum ratings 
and typical operation as class B power ampli- 
fier: plate volts, 250 max; grid volts, 0; zero- 
signal plate ma., 10.5; effective load resistance 


(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 max; average plate 
dissipation, 11.5 watts max. This is a DISCONTINUED type listed for reference only. 


80 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
equipment having moderate direct-current re- 
quirements. Outline 42, OUTLINES SECTION. 
Tube requires four-contact socket and should 
be mounted preferably in a vertical position. 
Horizontal mounting is permissible if pins 1 and 
4 are in a horizontal plane. Filament volts (ac), 
5.0; amperes, 2.0. For filament operation, refer 


Pda PD) 


Oa 


F F 


to type 5U4-G. Type 80 is electrically identical with glass-octal type 5Y3-GT. Type 80 is used prinei- 


pally for renewal purposes. 
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p NC HALF-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio re- 
ceivers. Maximum over-all length, 6-1/4 inches; 
maximum diameter, 2-7/16 inches. Tube re- 81 
quires four-contact socket and should be mounted 
preferably in a vertical position. Horizontal 
mounting is permissible if pins 1 and 4 are in a 
vertical plane. Filament volts (ac), 7.5; amperes, 
1.25. Ratings as half-wave rectifier: peak inverse plate volts, 2000 max; peak plate ma., 500 max; 
de output ma., 85 maz. This is a DISCONTINUED type listed for reference only. 


F F 


FULL-WAVE MERCURY-VAPOR 
RECTIFIER 


Glass type used to supply de power of unf- 
form voltage to receivers in which the rectified 
current requirements are subject to considerable 82 
variation. Outline 42, OUTLINES SECTION. 
O90) Tube requires four-contact socket and should 
be mounted in vertical position with base down. 
Filament volts (ac), 2.5; amperes, 3. Maximum 
ratings for full-wave rectifier service: peak in- 
verse plate volts, 1550 maz; peak plate ma. per plate, 600; de output ma., 115 max; condensed-mercury 
temperature range, 24 to 60°C. This is a DISCONTINUED type listed for reference only. 


Se a FULL-WAVE VACUUM RECTIFIER 


@ ©) Glass type used in power supply of radio 
equipment having high de requirements. Out- 
line 42, OUTLINES SECTION. Tube requires 
four-contact socket. Heater volts (ac), 5.0; am- 8 3 on Vf 
a peres, 2. This type is identical! electrically with 
(4) K glass-octal type 5V4-G. Type 83-v is used princi- 
H a pally for renewal purposes. 


Pp 2a) 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of auto- 
mobile and ac-operated radio receivers. Outline 
84 or 35, OUTLINES SECTION. Tube requires 
five-contact socket. Heater volts (ac/dc), 6.3; 84 6 Z4 
amperes, 0.5. Maximum ratings: peak inverse 
plate volts, 1250 max; peak plate ma., 180 maz; 
de output ma., 60 max; peak heater-cathode 
volts, 450 max. Typical operation with capaci- 
tor-input filter: ac plate-to-plate supply volts (rms), 650; minimum total effective plate-supply imped- 
ance per plate, 150 ohms; de output ma., 60. Typical operation with choke-input filter: ac plate-to-plate 


supply volts (rms), 900; minimum filter-input choke, 10 henries; de output ma., 60. This type is used 
principally for renewal purposes. 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass type used as a combined detector, 
amplifier, and ave tube. Outline 39, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 6.8; amperes, 0.3. Char- 85 
acteristics of triode unit as class Ai amplifier: 
plate volts, 250 maz; grid volts, —-20; amplifica- 
tion factor, 8.3; transconductance, 1100 umhos; 
plate ma., 8.0; plate resistance, 7500 ohms; load 
resistance, 20000 ohms; output ee. 0.35. This is a DISCONTINUED type listed for reference only. 


TRIPLE-GRID POWER AMPLIFIER 


Glass type used in output stage of radio 
receivers. Outline 35, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.4. Maximum ratings as 89 
class B amplifier (triode connection): plate 
volts, 250 max; peak plate ma. per tube, 90 max; 
average grid input of grids No.1 and No.2 
tied together, 0.85 max watt. This is a DIS- 
CONTINUED type listed for reference only. 
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DETECTOR AMPLIFIER TRIODE ‘® 


V99 Glass types used as detector or amplifier in 
! battery-operated receivers. Filament volts (dc), 


3.0 to 3.3; amperes, 0.060 to 0.063. Character- 
istics as class Ai amplifier: plate volts, 90 ay (a) 


max; grid volts, -4.5; amplification factor, Cc 
6.6; transconductance, 425 wmhos; plate ma., 


2.5. Operation as grid-resistor detector: plate @ G) 


volts, 45; grid resistor, 0.25 to 5 megohms; grid 
X99 capacitor, 250 uuf; grid return to (+) filament. 
Operation as biased detector: plate volts, 90 
max; grid volts (approx.), —10.5. These are 
DISCONTINUED types listed for reference 
only. ay 


DETECTOR AMPLIFIER TRIODE 


Glass type used as detector or amplifier in P 
battery-operated receivers. Outline 42, OUT- (2) 
LINES SECTION. Filament volts (de), 5.0; 
amperes, 0.25. Operation as class Ai amplifier: 
; plate volts, 180 max; grid volts, —18.5; ampli- 

112-A fication factor, 8.5; transconductance, 13800 
umhos; plate ma., 7.7; load resistance, 10650 @ 
ohms; output watts, 0.285. Operation as biased F 
detector: plate volts, 180; grid volts, —21. This 
is a DISCONTINUED type listed for refer- 
ence only. 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 


H7L7 / wave rectifier and output amplifier in ac/de 


receivers. Outline 27, OUTLINES SECTION. 

M7 T Tube requires octal socket. Heater volts (ac/dc), 
-G 117; amperes, 0.09. For ratings and operation 

of rectifier unit, refer to type 117N7-GT. Type 


117L7/M7-GT is used principally for renewal 
purposes. 


2 ; AMPLIFIER UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings: 


PLATE VOLTAGE oo 8554), e eo oa te ee ee ee oe ee nee we 117 max 
GRID-N0.Z (SCREEN-GRID) VOnTAGE. flee eek We RP ee ee 117 max 
PLAT INPUT. s\< eiice ¢ aeis bo et EEE SE Ce ee 6.0 maz 
GRID-N 0.2 DISSIPATION? TEs Tha, Se a ee, ee eee 1.0 max 


Plate Voltage cso ce OS ec ee ee ee TT I oe ee Ie 105 
Grid-No.2 Voltage. .icdch foes eee ee ee, eae 165 
Grid-No.1(Control-Grid) Voltage #2. rte s rieie eo eer ene fate oe oe cae -5.2 
Peak AF Grid-No.1 Voltagent Jia tna eee ee eee oe. ee 5.2 
Zero-Signal Plate Current... qin’ ratty. et aes aad ee ee ee 43 
Maximum-Signal Plate Current............-.ecsececes SA gi Sette RNR flare i 43 
Zera-Signal Grid-No.2 Current (Approx.) « ica os «20% ih sevice es watts.» 4 
Maximum-Signal Grid-No.2 Current (Approx.).........ccccceceececeees 5.5 
Plate‘Resistance (A pprox;) tsk ae Fey a a a eee 17000 
Transconductanee (ir. /2 0. cihenad: Bes A ep Reaiale halide kee eae 5300 
Load Resistance » 35.5 5" ./s0d ha ae kk BO eas Se ae ee eee 4000 
Total Harmonic Distortion. jy cara went ate Oat aac eA ee a ee ee 5 
Maximum-Signal Power Outpat.:.i.cn te. de et ee oe... 0.85 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 

wave rectifier and output amplifier in ac/dc re- 

TI 7N/7- GT ceivers. Outline 27, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 

in any position. Heater volts (ac/de), 117; am- 


peres, 0.09. This type is used principally for re- 
newal purposes. 
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umhos 
ohms 
per cent 
watt 


RCA Receiving Tube Manual ————— 


RECTIFIER UNIT AS HALF-WAVE RECTIFIER 
Maximum Ratings: 


BHAKINVERSEVE LATE) VOLTAGE tale tf oo he ta SEE eee god oid didebete Wee eae 350 max volts 
ALIA Ka A REO ORECEIN Tir oO PRLE Se ReUe Se ee ee ate tik ae eo ban elie cove Oeia/elere e's 450 max ma 
POLO MME UTC URREIN Tete ccdc costes ake acehetet ene ce chavanaPacnials tetesSiahe sep eneceenauade shelve, ele 715 max ma 
PEAK HEATER-CATHODE VOLTAGE: a 

Heater negativeswith respect. to cathode no sis. «oc. 1ue.e « «ollie ne lule oie) els\leie eilels 175 max volts 


Typical Operation (Capacitor-Input Filter): 


Cre ace=SUpDL Vay. OLCAG EK TINS) ae sista eine orarai lied sleet o.oo eKens Gisele sc ishele! eee we na ty volts 
HilterslnpupeCAapacitor : =. sale 5 enciere cos Gs, cele ceeilnra beer maeaed ers a llerelatel‘oftelaltea Xe 40 pf 
Minimum Total Effective Plate-Supply Impedancef..................005. 15 ohms 
WO OiOut pat. Gurren teresa cen cle wiceer die ar Ao omepaeace NIMES ape aoe re hotette tS ros leans 75 ma 
De Output Voltace at lnput to Milter (Approx.)% it. se oe ee etre cso ees 122 volts 


{When a filter-input capacitor larger than 40 yf is used, it may be necessary to use more plate-supply im- 
pedance than the minimum value shown to limit the peak plate current to the rated value. 


AMPLIFIER UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings: 


PRATEMViOUT AGH wae ute meron ete inci Sita cGerelesem serrsie louse oe stlanedauaig) sae everete bist « 117 max volts 
GRIDIN GCS CREEINGGRID) AVON GE ee et Ars oer a tdin teste tels Rae edetenb m Gisic@ieree eine = 117 max volts 
PEATE ISSIR ATION Stee men cere te Sto Unc aise eke teret oi eietale a shetatcre nie 6) ee dca enone 5.5 max watts 
EPRIDEIN OFceE NP UT tet ieee lee eisai) e. eel oksce Seavensotens) acer esiiel S shame tela wins oe 1.0 max wats 


Typical Operation: 


PLACE OLGA SO ree eat ne eRe OR Taint or ou cheese oun ors HeMlenave ieieliataltiisrigl s sie. 6 wiisteue-slial’e 100 volts 
CELIA SINOsZEV. OLGA Lee enac petra cicle ATS ree ee a alla. oa gad sharin reue "anager! lysate xe ONS vford “Saaaa ee es 100 volts 
Grid-No.1 (Control-Grid) Voltage....... Ete Sei Page a Pha Rear e ie ata Ca ci lea ns ie —6 volts 
PeakeatraGimidoN orl eWOLea teem ie acel rela aitege, ieWauclie les te srisustic su sis cusisla ies. 48. 6 volts 
Zero-Sienaleblatel CuUrreMU Ps hab scorn scare ete ee, Make Gh i tees Mate a a 51 ma 
Fero-signal Gridanord: Gurren. cea woseiternercy. aie ta een eran ah- eens outrerst one ilbane |e 5 ma 
Plate Resistancer Approx, )atharsietkae< sire is Gl ectaia ge ty Cl secs eoiss er auscis wend Siete 16000 ohms 
TESTA AS COMIC CAT CO men ete ee Rane eae Mare apd Cain ais vate ‘oyrasleg don cxou dc alaon cuore note sade ones 7000 pwmhos 
TiO RAP RESIS EAN Ceri sese eaeetwer ties al paar IN css Auge ere see, Mie hene e eaeds et gstol eestor +) > 2 3000 ohms 
Totahararmonie Distortion: gies og <i ee eae tls: Stoandee se OV Ase Ae he the 6 per cent 
Maximumesionals bo wer OUuLpatan cnt) ois) ctn ibis cic ioletoinne spetebane |e 'tteselccttenste tts ces lee watts 


Maximum Circuit Values (For maximum rated conditions) : 


Grid-No.1-Cireuit Resistance: 
Horetixed-piasio peratione sere Oe olds doe skiciale dic umes culesisre eo dusie olbisvaie 0.25 max megohm 
For Cathode-oiad Operations. oa. kp ls balk vies Wace we aide wees eae 1.0 max megohm 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 
wave rectifier and output tube. Outline 27, 
OUTLINES SECTION. Tube requires octal 17P7-Gi 
socket. Heater volts (ac/dc), 117; amperes, 0.09. 
This type is electricaily identical with glass- 


octal type 117L7/M7-GT. Type 117P7-GT is 
used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in power sup- 


ply of ac/dc/battery radio receivers. 17Z3 
The heater is designed for operation 


directly across a 117-volt ac or de sup- 
ply line. 


PIMATER, VOLTAGE (AC/DC) srawierie fy dist hers iaiclsusyous a) visi eae o)ehel «isin s 400 06g steerer “ 117 volts 
1B ROM OIA OU OPT DISD OS Pe ha Mee RS SR RR SR PE NIRS ary ceri WON ee ERIC Er 0.04 ampere 


RCA Receiving Tube Manual 
HALF-WAVE RECTIFIER 


Maximum Ratings: 


PBAK INVERSE, PUATH: VOLTAGE. =. >< ones ciclo sete o celeb buctele cierere) ole clove eieehoterete 330 max volts 
PHRAK, PLATE: CURRENT... "<< csc cleisie siehorele alate a lilvielolte eleie eroMeomereneuen aie colereeerelercneteken « 540 max ma 
DC) OUTPUTCUBREINT o.-c 0c mihomelieto stearate Seton coeteleuers aE SANG otc cee 90 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......... ccc ces e es recvvceees 175 max volts 
Heater positive with respect to cathode......... hep erarseste onretmeetene atet he 100 ma volts 


Typical Operation (Capacitor-Input to Filter): 


AC Plate-Supply Voltage (rms)sn serv aon looericieteiouslie ovale tee aie hoist teeter 117 volts 
FKilter-Input: Capaertor. onratntee tates cians Sete oe leloeeiolo ata lotr s letter nic theta eyes 5 30 pf 
Minimum Total Effective Plate-Supply Impedancef...............0....8.. 20 ohms 
DGiOutput) CULrenit > 5 22s jakas cna ekansscusksuorenckandysbauotel he rere Oe a hate eee rey shee 90 ma 
DC Output Voltage at Input to Filter (Approx): 

At half-load current)(45. masini ie ee ea loc anicbicrsiei ne Risen erat 130 volts 

Attull-load*current)(90unal) eens te cette cance eccearnarerereaneicnsisreer aimee 110 volts 
Voltage Regulation (Approx.): 

Half-load ‘to’ full-load: current 323 32). secok tore Venice sede: sists sale elas sacle. 20 volts 


+ When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 


OPERATION CHARACTERISTICS 


TYPEN7Z3 

Eg =li7VOLTS 

PLATE VOLTS=II7RMS 

TOTAL EFFECTIVE PLATE - 
SUPPLY IMPEDANCE =20 OHMS 


INSTALLATION AND APPLICATION C=CAPACITOR INPUT TO FILTER 


Type 117Z3 requires miniature seven-con- uj!60 
tact socket and may be mounted in any position. = 
Outline 18, OUTLINES SECTION. It is espe- ° 
cially important that this tube, like other power- _ 
handling tubes, should be adequately ventilated. a 

Refer to the CIRCUITS SECTION for ¢ 
typical application of the 117Z3 as a half-wave : 

: 
> 
t 
=) 
- 
3 
a 


rectifier in a portable 3-way superheterodyne 
receiver. 


DC LO 


D MILLIAMPERES 
92CM-6633TI 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of (5) 
ac/dc/battery radio receivers. Dimensions: Neg) 
maximum over-all length, 3 inches; maximum 
117 Z4-GT seated height, 234 inches; maximum diameter, 
1-5/16 inches; T-9 bulb; intermediate-shell 
octal 7-pin base. This type may be supplied with n@ Nee Sia Da 
pin No.1 omitted. Tube requires octal socket. (8) (8) 
Heater volts (ac/dc), 117; amperes, 0.04. Maxi- Ne K 
mum ratings as half-wave rectifier: peak inverse 
plate volts, 350 maz; peak plate ma., 540 max; peak heater-cathode volts, 175 max. Typical operation 
with capacitor-input filter: ac plate supply volts (rms), 117; minimum total effective plate-supply 
impedance, 30 ohms; de output ma., 90. This is a DISCONTINUED type listed for reference only. 


P 


K P 
VACUUM RECTIFIER-DOUBLER ies Gy 
Glass octal type used as half-wave rectifier Pp2 4. 
1] 7216 GT or voltage doubler in ac/de receivers. Outline (3) 
en 23, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. C) 


This type may besupplied with pin No.1 omitted. H een @ H 
Heater volts (ac/dc), 117; amperes, 0.075. This (1) (8) 
type is used principally for renewal purposes. NC 
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RCA Receiving Tube Manual 
HALF-WAVE RECTIFIER 
# 


Maximum Ratings: 
BEAKINVERS EE TA TH: VOLTAGE): ice rere Peete is: dress SUM, oanos a decane weleteveiere 700 max volts 


IPHAKSPLATE- CURRENT. (Per Plate anes & ee ole ewe eee le ase) 360 max ma 
DC OUTEUT-CURRENT: (PemPlate minions cako as. su coe co eee oS ee 60 max ma 
BEACSUPATH REG ATHODORV OLTAGED, fet. .hoctusc Gitte Cole cbc ere els on ce eale ces 350 max volts 


Typical Operation (Capacitor-Input Filter) :° 


AC Plate-Supply Voltage per Plate (rms). ; 117 150 235 ¥olts 
Piltersinputs@apacitor. 1... te ttt oe ee ae 40 40 40 pf 
Minimum Total Effective Pinte supply Impedance 

PCESE ACC a eee eee Tee toe ee 15 40 100 ohms 
DeroutpucC@urrent per’ Plate... .0. sic eke «ss. ees 60 60 60 ma 


VOLTAGE DOUBLER 
Maximum Ratings: 
(Same as for Half-Wave Rectifier) 


Typical Operation: Half-Wave Full-Wave 

AC Plate-Supply Voltage per Plate (rms) ................... 117 ly volts 
a Ceraliip Utl@ a DaACitOn wake ie ccrn oreabatines save earthen ere ae oe 40 40 pf 
Minimum Total Effective Plate-Supply Impedance per Platet. . 30 15 ohms 
DG.Output Current Agee er crrate Ooltte ae htaite Se ataare se sate 60 60 ma 


° In half-wave rectifier service, the two units may be used separately or in parallel. 
+ When a filter-input capacitor larger than 40uf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 


POWER TRIODE 


P G Glass type used in output stage of radio re- 
(2) (3) ceivers. Outline 42, OUTLINES SECTION. 
Filament volts (ac/de), 5.0; amperes, 1.25. 
Characteristics: plate volts, 250; grid volts, —60; ] 83/483 
plate ma., 30; amplification factor, 3; plate re- 
ae sistance, 1750 ohms; transconductance, 1700 
(4) umhos; load resistance, 5000 ohms; output 
F watts, 1.8. This is a DISCONTINUED type 
listed for reference only. 


DETECTOR AMPLIFIER TRIODE 


Glass type used as detector or class Ai am- 
plifier in radio receivers. Outline 35, OUT- 
LINES SECTION. Heater volts (ac/dc), 3; am- 
peres, 1.25. Characteristics: plate volts, 180; 485 
grid volts, -9; amplification factor, 12.5; plate 
resistance, 8900 ohms; transconductance, 1400 
pmhos; plate ma., 5.8. This is a DISCON- 
TINUED type listed for reference only. 


CURRENT REGULATORS 


Constant-current regulating devices (bal- 
last tubes) used in radio receivers. Bases fit the 


standard mogul screw socket and tubes may be 876 
mounted in any position. Tubes operate at high 
bulb temperature. They must be surrounded by 8 8 6 


a protective metal ventilating stack. Operating 
conditions: voltage range, 40 to 60 volts; am- 
bient temperature, 150°F; operating current for 
the 876, 1.7 amperes; for the 886, 2.05 amperes. 
These are DISCONTINUED types listed for 
reference only. 
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RCA Picture Tube 


Aluminized External Approx. Maximura Dimensions 
Screen Conductive Horizontal Inches 
aoe asi) | Facoplae Coating Focusing | Deflection |peflection 
. veiope paver ¢ Method | Method Angle Overall Envelope ai 
Type “Silverama” Max. Min. Degrees | Length Dia. or 
type pul fan Diagonal 
Black-and-White Types s 
51P4= © Yes] . CL [ 500 100 51% a a 
7DP4 @ No CL 1500 400 7% — — 
7I5P4 @ No CL None | None 7% — — 
8DP4 No FG 350 250 814 714, | 6% 
SAP4 (©) No CL None | None 94 ae | — | 
10BP4 ©) No Same as 10BP4-A, except has clear glass faceplate 
10BP4-A | © | No FG | 2500 500 105% = = 
10FP4-A S| *Yes FG | 2500 500 105 == = 
12AP4 No CL None | None 123% — — 
12KP4-A S *Yes FG 2500 500 12% _ — 
hea 12tP4 @ No Same as 12LP4-A, except has clear glass faceplate. 
12LP4-A © No FG | 2000 750 M M | 57 19% 12% -- — | 
14EP4/ No FG: | 2000 750 | M M | 65 | 167% | 1336 | 1274] 921% | 
14CP4 ; 
14HP4 No FG 2000 750 E M | 65 173g | 13136 | 1224 RIG 
14RP4 No FG 1200 800 E M | 85 | 1444 | 14% | 133% 
T4RP4-A. *Yes Same as 14RP4, except has aluminized screen. E 
16AP4 No Same as 16AP4-A, except has clear glass faceplate. 
16AP4-A No FG None} None —_ — 
16DP4-A No FG None| None — — 
16GP4 No Same as 16GP4-B, except has Filterglass faceplate. ; 
16GP4-A No Same as 16GP4-B, except has clear glass faceplate. . 
16GP4-B @™ No FFG | None} None a M I 70 : 17114, Ez = — 
~ 16GP4-C @ No Same as 16GP4-B, vane has frosted clear ae 
16LP4-A (©) No FG | 2000 225% SS 
16RP4/ a= 
G N FG 1500 i 54 
16KP4 BEET oe 
16RP4-A/ nes Same as 16RP4/16KP4, except has aluminized screen. 
16KP4-A 
16TP4 No FG 2000 750 M M | 65 | 1844] 165% | 1456] 111% 
16wP4-A | © No| FG | 1500] 750/ mM|/ m| 7 | 18%| 16 aoe i 
IZAVP4/ No FG | 1500] 1200{ E M| 85 | 16 1634 | 155% | 12136 
17ATP4 : 
oh dba os *Ves Same as 17AVP4/17ATP4 except has aluminized screen. 
17BP4-A ro | 500 750 M | M | os | 10% | 1634 | 13% 12)3¢ 
17BP4-B Same as 17BP4-A, except has aluminized screen. 
17CP4 FFG | None} None m| m | 66 |» | ly | 16% 123¢ 
17CP4-A Same as 17CP4, except has Filterglass faceplate. 
17GP4 FFG None} None E M | 66 193% 17 164 1225 
dal) FG 1500 750 E M| 65 | 19% | 163% | 15334 | 12136 
17HP4-B FG 1500 750 1637 5336; 
175P4 FG 750 


For notes and basing diagrams, see pages 300 and 301. 
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Characteristics Chart 


Maximum: Typical Operating Conditions in Grid-Drive Service bs is A 
hi | 
. i | High- Final 
Neck Minimum High Bas High-Vol Grid-No, 1 Voit 
Sereen Size Voltage ing sea Electrode. Grid- Focusing ae Visual ; b | 
Inches Inches Terminal tala (Ultor®) No. 2 Electrode Extinction of : y 
(Ultor) Volts Volts Volts Focused Raster Type 


Volts 


Black-and-White Types | 


444 Dia. | Cavity Cap| B| 27000] — 27000 200 | 4320 to 5400] —37 to —93] None| 57 P4« 
6 Dia. Cavity Cap | B 8000 6000 250 | 1215 to 1645] —22 to —58 =| 7DP4 
Base Pin C.; 6000 6000 © 1620 to 2400 | —67 to —163} None 7IP4 


64 73%, x 53% Cavity Capi: J 3000 6000 150) 7) 4E5;to +7315)" —13: to: =3o 31 BDP4 


“ie 
co | ~a 


8000 200 +60 to +360} —17 to —46 36 
7% Dia. Medium Cap} D 7000 7000 250 1190 to 1790} —15 to —55] None 9AP4 
Ratings are typical operating conditions are same as for type 1OBP4-A. 10BP4 


83% Cavity Cap 12000 | 8000 to 12000] 250 ae =22.t6 = 68) - oa 10BP4-A 
83% Cavity Cap 250 we —22to —58| None | 1OFP4-A 
9% 1034 Dia. | Medium Cap 250 1190 to 1790 | —15 to —55} None 12AP4 


111% Dia. | Cavity Cap 250 ie —22 to —58| None | 12KP4-A | 
Ratings and typical operating conditions are same as for type 12LP4-A. 12LP4 
Cavity Cap| E]} 12000 | 9000 to 12000] 250 - —22 to —58 — | 12LP4-A 


1a 12000 300 = —28to -72| 29 | 14EPa/ 
1 
me 1 11 x8 14000 300 an 98 to 791e 31 14CP4 


‘ : 12000 300 |—50 to +265} —28 to —72 
1 1 We 
1144 x 8% SF ee 14000 300 |—55 to +310] —28 to —72 


a 
SN 


Cavity Cap} E| 14000 


oo “I 
Np fs 


14HP4 


: 10000 300 —50 to +350} —26 to —70 34 
1 14 { 
Bt Re? al aay CoB H ane 14000 300 |+70to +470] —26to —70| 41 14RP4 
Ratings and typical operating conditions are same as for type 14RP4 14RP4-A 
Ratings and typical operating conditions are same as for type 16AP4-A. 16AP4 
Ff : Metal-Shell 9000 300 — —28 to —72 25 
9 34 i 
7% 143¢ Dia, Lip F | 14000 13600 | 300 . bed i eR 99 16AP4-A | 
141% Dia. | Cavity Cap| F] 15000| 9000 to 15000 250 — —22to —58} — | 16DP4-A | 
hd Ratings and typical operating conditions are same as for type 16GP4-B. 16GP4 
Ratings and typical operating conditions are same as for type 16GP4-B. . 16GP4,A 
Metal-Shell 12000 300 — —28 to —72 29 ' 
bee 34 i : <f i 
5% eye tie. Lip Pere 14000 300 _ | —28to~72| 31 16GP4-8 | 
Ratings and typical operating conditions are same as for type 16GP4-B. 16GP4-C 
1414 Dia. | Cavity Cap| EJ] 14000 {12000 to 14000] 300 — [| =28to -72[ — | 16LP4-A | 
. 2 y ; 12000 300 — —28 to —72 29 1T6RP4/ 
1 13} 10 ty C PNM ve ot é 
B72 = 10751) nCavity, Cap 6000) J14000 300 = —28'to —72} 31 16KP4 
Ratings and typical operating conditions are same as for type 16RP4/16KP4. 16RP4-A/ 
| 16KP4-A 
P 7 12000 300 — —28 to —72 29 
1 13} 1 
Sa St 9) 2Cavity Cap) 14000 300 te. —28to —72| 31 16TP4 
1414 Dia. | Cavity Cap] E]| 16000/12000 to 16000| 250 = —22to -58| —1| 16WP4-A 
F 4 14000 300 —55 to +310] —28 to —72 31 17AVP4/ 
644 | 1456x111 H 
ana) Ze SCovity, Cap 16000 300 |—65to +350] —28to —72]| 33] I7ATP4 
Ratings and typical operating conditions are same as for type 17AVP4/17ATP4. 17AVP4-A 
A mimes gaa 17ATP4-A 
; 12000 | 300 ~ —28 to —72 29 
yy 3, WA | =f 
1456x1114] Cavity Cap} A! 16000 fan06 400 ae 46 tokens 31 17BP4-A 
Ratings and typical operating conditions are same as for type 17BP4-A. 17BP4-B | 
Metal-Shell 12000 300 ca —28 to —72 29 
3 3 1 
THe | 14% x 11% 1009 14000 | 300 = ‘ #198 to 72). 0 9 31/|0 0 17 SF * 
Ratings and typical operating conditions are same as for type 17CP4 17CP4-A 


12000 300 2040 to 2760} —28to —72 29 { 
£6000 14000 2380 to 3220} —28to —72 31 17GP4 | 
16000 14000 300 —55 to +300] —28to —72 oi 17HP4/ i 
16000 300 —65 to +350} —28to —72 33 17RP4 
—55t 300} —28to —72 31 
oS. : 17HP4-8 | 


—65 to +350} —28to —72 33 
—25 tol—72 31 


FP OY ell 33 | 175P4 
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RCA Picture Tube 


(continued from 


Aluminized 
Screen 


Envelope | Asterisk (*) 
denotes 


Type 


“Silverama”’ 
type 


External Approx. Maximum Dimensions 
Conductive Horizontal Inches 
Coating Focusing | Deflection | peflection 
Faceplate Method | Method | Angle nds Fe 
Degrees Dia. or | With Helgi 
Diagonal 


Black-and-White Types (Cont'd) 


» 


1S9AP4-B Nes FFG None | None | Mm | 66 | 2 | 1834 


17iP4/ No | FG+4| 1500 | 750 ‘65 | 19% | 1634 | 153% | 12186 
17VP4 

17LP4-A *yes | FG*4| 1500 | 750 |e | 1 a 1634 | 15% | 1213% 
17QP4 No FG44; 1500 aged er M 65 1634 15334, | 1213% 
17TP4 None | None} E M 66 17 16% 
1SAP4 « No , Same as 19AP4-B, except has clear glass faceplate. 

1SAP4-A Same as 19AP4-B, except has Filterglass faceplate. 


Same as 19AP4-B, except has frosted clear glass faceplate. 


19AP4-D (We 
20CP4 


21AUP4-A 


FG None | None M M 66 187% 15% 
oa Pal 
“FG 750 500 M M 66 18}3 
20CP4-A "16 
meena |S *y , 
FG 750 500 M M 66 1838 
20CP4-D i & 
20HP4-A/ 
N FG 1500 750 E M 66 1818 
20MP4 . ds 
20HP4-D *Yes FG 1500 750 M 66 1813/, 
21ACP4-A *Yes FG | 2500 | 2000 M 85 | 203% | 2114 | 203% 
2iALP4-A *Yes 1500 1000 M 85 2034 21% 2034 
21 ALP4-B *Yes FG -}| 1500 | 1000 85 | 2034 | 2114 | 203% 
*Yes FG 2500 2000 85 2034 2114 203% 
iF 
No FFG None | None M M 66 | 225¢ 21 1927% 
21ATP4 *Yes FG | 1500 | 1000| £E M | 85 | 203% 5 % | 203% 
| 21ATP4-A *Yes Same as 21ALP4-B. 
21AVP4/ FG | 2500 | 2000 M | 67 | 233@| 21% | 203% | 16% 
21AUP4 
21AVP4-A/ *Yes Same as’ 21AVP4/ 21AUP4, except has aluminized screen. 


23% 2114 | 203% | .161%4 


a ros} 750] soo] | = if Be | ue | is 


2500 | 2000 J | | 1434 | 2114 


Same as 21EP4-A, except has no external conductive coating. 


21CEP4 *Yes 
2IEP4 

21EP4-A 

21EP4-B *Yes 

21FP4-A No 

21FP4-C *Yes 
2imPp4 | [M]| No 


———-. 


Same as 21EP4-A, except has aluminized screen. 


NG 4 750 500 E 


Same as 21FP4-A, except has aluminized screen. 


FFG None None 


For notes and basing diagrams, see pages 300 padi 301. 
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Maximum Typical Operating Conditions in Grid-Drive Service 
em PM 
Neck Minimum ra se High Volge Grid-No.1 voits | !on-Trap 
: Voltage Voltage en Voniag ; Magnet 
| Length Screen Size Terminal Electrode e Grid- Focusing For Visual ag ; 
inches Inches ermina (ultor®) No. 2 Electrode Extinction of Min. 
(Ultor®) Volts Volts Volts Focused Raster | Gausses Type 
Volts 
Black-and-White Types (Cont'd) 
300 —55 to +300 | —28 to —72 31 17LP4/ 
ei pee ae) Coty Cap | | ey 300 |—65 to +350] —28 to —72 17VP4 | 
300 —55 to +300 |} —28 to —72 31 
% 
a2 = 2076 er eh 300 |—65 to +350| —28to —72| 33 } I7LP4A 
12000 300 — —28 to —72 29 
4 
12000 300 a —28 to —72 29 
mags? no 14000 300 —55 to +300] —28 to —72 31 
_ 143 101) 
eee and typical operating conditions are same as for type 19AP4-B. 1OAP4 
Ratings and typical operating conditions are same as for type 19AP4-B. 19AP4-A 
: Metal-Shell 12000 300 a —28 to. — 72 29 
1Z 1 
Ria bugle Diets HOOD | 14000 300 _ —28 to iH 31 | '9AP4-B 
Ratings and typical operating conditions are same as for type 19AP4-B 19AP4-D 
14000 300 = —28 to —72 31 
3 3 ; 
Wie et eg 18000) 16000 300 — —28to —72| 33 
14000 300 —_ —28 to —72 31 20DP4-A/ 
7346 
_ —28to—72| 31 | 20DP4-C/ 
Ke 
7% Cavity Cap 18000 3 sto 273 33 20CP4-D 
—55 to +300] —28 to —72 31 20HP4-A/ 
VA 
ie es —65 to +350| —28to -72| 33 | 20MP4 
—55 to +300| —28 to —72 31 
on x 1274 | Cavity Cap —65 to +350] —28to -72| 33 | 2OHP4-D 
ose —28 to —72 33 
—65 to +350] —28-to. —72 33 
ec eceterse «sore anew —75 to +400| —37 to -96| 35 | 2TALP4-A 
—65 to +350] —28 to —72] 33 
1914 x 154% | Cavity Cap 20000 —~75 to +400] —37 to -96 35 | 21ALP4-B 
: = —28 to —72 33 
1914 x 154% | Cavity Cap} A| 18000 ie AeA nr 35. 
Metal-Shell 14000 300 —28 to —72 31 
1 1 u 
ci 1916 x 15% Ratings and typical operating conditions are same as for type 21ALP4-A 21ATP4 
Ratings and typical operating conditions are same as for type 21ALP4-B 21 ATP4-A 
; : 16000 300 5 to +350; —28to —72 33 21 AVP4 
17% | “196 & T5)e 7 Cavity Cap)” Fy) 8000 1 2600) . 400 E 75 to +400| —37 to -96| 35 Kee 
Ratings and typical operating conditions are same as for type 2IAVP4/21AUP4. Pepargd 
16000 300 = —28 to —72 33 
uy 4 
TA) Wx 1sig cael 180001" g000 400 — ~37to -96| 35 | 21AWP4 
. 14000 300 0 to +400 —28 to —72 
1 
alae cy ser 400 | Oto +400 | —36 to —94| None] 21CEP4 
Cavity Cap| F | Ratings and typical operating conditions. are same as for type 21EP4-A. 2QIEP4 
14000 300 a —28 to —72 or 
15, 1 1 - I. 
1914 x 1374 | Cavity Cap] AJ} 18000 16000 300 is 28 to —72 33 21EP4-A 
Ratings and typical operating conditions are same as for type 21EP4-A 21EP4-B 
; 14000 300 —55 to +300] —28 to —72 31 
15g 1 7 ; 
| 7 | Het tle | Cavity Cap] Hy 18000.) 16000 300 |—65 to +350] —28to —72] 33 | 2IFP4-A 
A 
Ratings and typical operating conditions are same as for type 21FP4-A 21FP4-C 
14000 —55 to +300] —28 to —72 31 
i 
ie 16000 ~65 to +350} —28 to —72 | 33 | 2IMP4 
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Aluminized on k Maximum Dimensions 
Screen conductive ; .__ |Horizontal Inches 
3) Envelope | Asterisk(*) | Faceplateg ier ps ees Deflection 
denotes : = : Overati Envetone 
Type “Silverama” Mat. Min. Length Dia. or 
type unt pul ; Diagonal 
Black-and-White Types (Cont'd) i 
2TYP4 
21YP4-A 
pies 
21ZP4-B Same as 21ZP4-A, except has aluminized screen. 
| 24CP4-A 2218% | 18% 
| 2ayPa 500 | veo [Ef Mes | ae ae | me | he | 
27 MP4 


70 25%16 2014eT pene 


70 | 255% ah _ pea 
see 


21 AXP22-A 


= 


NOTES 

Light face= Discontinued type. M= Magnetic. 
[G|=Glass rectangular. E= Electrostatic. 
@~=Glass round. £Projection type. 
[M|= Metal rectangular. OSpherical, unless otherwise specified. 
= Metal round. “4Cylindrical faceplate. 
CL=Clear glass. +At ultor lip-terminal. 
FG=Filterglass. yc At. faceplate. 
FFG=Frosted Filterglass. @eThis type has a flat, aluminized, Filterglass, 
*«“Silverama” type. phosphor-dot, sereen plate. 

BASING DIAGRAMS 


DJ3 Dug 


A B c D = 
ULTOR = G3 + CL ULTOR = Gy + CL ULTOR = Gy + Gy + CL ULTOR = G, + CL 
FOCUSING ELECTRODE = G3 FOCUSING ELECTRODE = G3 FOCUSING ELECTRODE = G3 


E G 
ULTOR = Gy + CL ULTOR = Gy + Gs + CL 
FOCUSING ELECTRODE = Gy 


Characteristics Chart 


pages 298 and 299) 


Maximum 


Typical Operating Conditions in Grid-Drive Service 


Final 
F High Bas-| _ High- Final 
Minimum Vaitage ing | Voltage High-Voltage Grid-No. 1 Volts 
Screen Size A Electrode Electrede Grid- Focusing For Visual 
loches Terminal ectro (Uttor®) No. 2 Electrode Extinction of 
(Ultor®) Volts Volts Volts Focused Raster 
Volts 
| : 16000 300 |—65 to +350| —28 to 
7% 1914 x 1434} Cavity Cap x | 12000 18000 300 ee et sae’ liao on 


Ratings and typical operating conditions are same as for type 21YP4. 


21YP4-A 


16000 300 = —28 to —72 33 
V4 1 3% : | is 
M% 1914 x 143¢| Cavity Cap | A | 18000 | 18000 300 +2 558 eo eg3 35 21ZP4-A 
Ratings and typical operating conditions are same as for type 21ZP4-A. 21ZP4-B 
| 16000 | 300 vee —28 to —72 
Ye x 161% i a 
21%x 167%} Cavity Cap | A | 20000 | {S080 400 a AT tere OG 24CP4-A 
rote e 16000 300 |—65 to +350| —28to —72| 33 
Rate Seatac ade tse ee 18000 400, | 75 to 400 || a7 ta-964) 95 | 20h 
ry pits 16000 300 = 498 tol=72| 65 33 
Z ey 4 ® 
21% x 167g | Cavity Cap | A | 22000 20000 400 ee Si eet og 37 24VP4-A 
211% x 167% Ratings and typical operating conditions are same as for type 24DP4-A 24YP4 - 
Metal-Shell 16000 | 300 me —28 to —72 
Lip | | eget 16000 | 400 | —= | —37 to —96 


Color Types 


1114x 854 


For additional data, refer to technical bulletin 
available on request. 


15GP22 


19h x 1514 


Metal-Shell 
Lip 


For additional data, refer to technical bulletin 
available on request. 


191% x 1544 


Metal Shell 


Metal Flange| L j 20000 
M | 25000 
N | 25000 


For additional data, refer to technical bulletin 
available on request. 


21AXP22 


21AXP22-A\ 


NOTES 


Note: All picture tubes shown have 6.3-volt/0.6- 
ampere heaters except types 9AP4 and 12AP4 
which have 2.5-volt/2.1-ampere heaters. 

© Deflection factors (de/in.) for typical operating 


e ULTOR is defined as the electrode, or the elec- 
trode in combination with one or more additional! 
electrodes connected within the tube to it, to 
which is applied the highest de voltage for accel- 


conditions shown: erating the electrons in the beam prior to its de- 


flection. 


Dis & DJs (nearer hase) °° Grid No. 2 


Dh & DJo (nearer screen) 
6 150 to 204 


186 to 24 connected to final high-voltage 


electrode within tube. 


BASING DIAGRAMS 
G3,G65,CL 
ei 


J 
ULTOR = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy 


FOCUSING ELECTRODE = Gy 
, 


ULTOR = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy 


L M : N 


ULTOR ,= Gs + Ge =f CL 
FOCUSING ELECTRODE = Gy 


ULTOR = Gq + Gs + CL 
FOCUSING ELECTRODE = G3 
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ULTOR = Gg + Ge+CL+R 
FOCUSING ELECTRODE = G 


Electron Tube Testing 


The electron tube user—service 
man, experimenter, or non-technical 
radio listener—is interested in knowing 
the condition of his tubes, since they 
govern the performance of the device in 
which they are used. In order to deter- 
mine the condition of a tube, some 
method of test is necessary. Because the 
operating capabilities and design fea- 
tures of a tube are indicated and de- 
scribed by its electrical characteristics, 
a tube is tested by measuring its charac- 
teristics and comparing them with val- 
ues established as standard for that type. 
Tubes which read abnormally high with 
respect to the standard for the type are 
subject to criticism just the same as 
tubes which are too low. 

Certain practical limitations are 
placed on the accuracy with which a 
tube test can be correlated with actual 
tube performance. These limitations 
make it impractical for the service man 
and dealer to employ complex and costly 
testing equipment having laboratory ac- 
curacy. Because the accuracy of the tube- 
testing device need be no greater than 
the accuracy of the correlation between 
test results and receiver performance, 
and since certain fundamental charac- 
teristics are virtually fixed by the manu- 
facturing technique of leading tube man- 
ufacturers, it is possible to employ a 
relatively simple test in order to deter- 
mine the serviceability of a tube. 

In view of these factors, dealers and 
service men will find it economically ex- 
pedient to obtain adequate accuracy and 
simplicity of operation by employing a 
device which indicates the status of a 
single characteristic. Whether the tube 
is satisfactory or unsatisfactory is judged 
from the test result of this single charac- 
teristic. Consequently, itis very desirable 
that the characteristic selected for the 
test be one which is truly representative 
of the tube’s over-all condition. 

The following information and cir- 
“cuits are given to describe and illustrate 
general theoretical and practical tube- 
tester considerations and not to provide 
information on the construction of a 
home-made tube tester. In addition to 
the problem of determining what. tube 
characteristic is most representative of 


performance capabilities in all types of 
receivers, the designer of a home-made 
tester faces the difficult problem of de- 
termining satisfactory limits for his par- 
ticular tester. The obtaining of informa- 
tion of this nature, if it is to be accurate 


‘and useful, is a tremendous job. It re- 


quires the testing of a large number of 
tubes of each type, the testing of many 
types, and the correlation of these read- 
ings with performance in many kinds of 
equipment. 


Short-Circuit Test 


The fundamental circuit of a short- 
circuit tester is shown in Fig. 92. Al- 
though this circuit is suitable for tetrodes 
and types having less than four elec- 
trodes, tubes of more electrodes may be 
tested by adding more indicator lamps 
to the circuit. Voltages are applied be- 
tween the various electrodes with lamps 
in series with the electrode leads. The 
value of the voltages applied will depend 


= zs 


Fig. 92 


on the type of tube being tested. Any 
two shorted electrodes complete a cir- 
cuit and light one or more lamps. Since 
two electrodes may be just touching to 
give a high-resistance short, it is desir- 
able that the indicating lamps operate 
on very low eurrent. It is also desirable 
to maintain the filament or heater of the 
tube at its operating temperature during 
the short-circuit test, because short-cir- 
cuits in a tube may sometimes occur only 
when the electrodes are heated. 


Selection of a Suitable 
Characteristic for Test 


Some characteristics of a tube are 
‘far more important in determining its 
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operating worth than are others. The 
cost of building a device to measure any 
one of the more important characteris- 
tics may be considerably higher than 
that of a device which measures a less 
representative characteristic. Conse- 
quently, three methods of test will be 
discussed, ranging from relatively sim- 
ple and inexpensive equipment to more 
elaborate, more accurate, and more 
costly devices. 

An emission test is perhaps the 
simplest method of indicating a tube’s 
condition. (Refer to Diodes, in ELEC- 
TRONS, ELECTRODES, AND ELEC- 
TRON TUBES SECTION, for a discus- 
sion of electron emission.) Since emission 
falls off as the tube wears out, low emis- 
sion is indicative of the end of tube 
serviceability. However, the emission 
test is subject to limitations because it 
tests the tube under static conditions 
and does not take into account the ac- 
tual operation of the tube. On the one 
hand, coated filaments, or cathodes, 
often develop active spots from which 
the emission is so great that the rela- 
tively small grid area adjacent to these 
spots cannot control the electron stream. 
Under these conditions, the total emis- 
sion may indicate the tube to be normal 
although the tube is unsatisfactory. On 
the other hand, coated types of filaments 
are capable of such large emission that 
the tube will often operate satisfactorily 
after the emission has fallen far below 
the original value. 

Fig. 93 shows the fundamental cir- 
cuit diagram for an emission test. All of 
the electrodes of the tube, except the 


DIRECT- 
CURRENT 
METER 


TOU OU pr 
Fig. 93 


cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con- 
stant temperature, a low positive volt- 


age is applied to the plate and the elec- 
tron emission is read on the meter. Read- 
ings which are well below the average for 
a particular tube type indicate that the 
total number of available electrons has 
been so reduced that the tube is no 
longer able to function properly. 

A transconductance test takes 
into account a fundamental operating 
principle of the tube. (This fact will be 
seen from the definition of transconduct- 
ance in the Section on ELECTRON 
TUBE CHARACTERISTICS). It fol- 
lows that transconductance tests, when 
properly made, permit better correlation 
between test results and actual perform- 
ance than does a straight emission test. 

There are two forms of transcon- 
ductance test which can be utilized in a 
tube tester. In the first form (illustrated 
by Fig. 94 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 


Fig. 94 


electrodes of the tube. A plate current 
depending upon the electrode voltages 
will then be indicated by the meter. If 
the bias on the grid is then shifted by 
the application of a different grid volt- 
age, a new plate-current reading is ob- 
tained. The difference between the two 
plate-current readings is indicative of 
the transconductance of the tube. This 
method of transconductance testing is 
commonly called the “‘grid-shift’”? meth- 
od, and depends on readings under static 
conditions. The fact that this form of 
test is made under static conditions im- 
poses limitations not encountered in the 
second form of test made under dynamic 
conditions. 

The dynamic transconductance test 
illustrated in Fig. 95 gives a fundamental 
circuit with a tetrode under test. This 
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method is superior to the static trans- 
conductance test in that ac voltage is 


applied to the grid. Thus, the tube is 
tested under conditions which approxi- 
mate actual operating conditions. The 
alternating component of the plate cur- 
rent is read by means of an ac ammeter 
of the dynamometer type. The trans- 
conductance of the tube is equal to the 
ac plate current divided by the input- 
signal voltage. If a one-volt rms signal 
is applied to the grid, the plate-current- 
meter reading in milliamperes multi- 
plied by one thousand is the value of 
transconductance in micromhos. 

The power-output test probably 
gives the best correlation between test 
results and actual operating performance 
of a tube. In the case of voltage ampli- 
fiers, the power output is indicative of 
the amplification and output voltages 
obtainable from the tube. In the case of 
power-output tubes, the performance of 
the tube is closely checked. Conse- 
quently, although more complicated to 
set up, the power-output test will give 
closer correlation with actual perform- 
ance than any other single test. 


Fig. 96 


Fig. 96 shows the fundamental cir- 
cuit of a power-output test for class A 


RCA Receiving Tube Manual 


operation of tubes. The diagram illus- 
trates the method for a pentode. The ac 
output voltage developed across the 
plate-load impedance (L) is indicated by 
the current meter. The current meter is 
isolated as far as the dc plate current is 
concerned by the capacitor (C). The 
power output can be calculated from the 
current reading and known load resist- 
ance. In this way, it is possible to deter- 
mine the operating condition of the tube 
quite accurately. 

Fig. 97 shows the fundamental cir- 
cuit of a power-output test for class B 
operation of tubes. With ac voltage ap- 
plied to the grid of the tube, the current 
in the plate circuit is read on a de milli- 
ammeter. The power output of the tube 
is approximately equal to: 

Ib? X Ru 

earring 206 


where P, is the power output in watts, 


Fig. 97 


I, is the de current in amperes, and Ry, 
is the load resistance in ohms. 


Essential Tube-Tester Requirements 


1. It is desirable that the tester 
provide for a short-circuit test to be 
made prior to measurement of the tube’s 
characteristics. 

2. It is important that some means 
of controlling the voltages applied to the 
electrodes of the tube be provided. If the 
tester is ac operated, a line-voltage con- 
trol permits the supply of proper elec- 
trode voltages. 

3. It is essential that the rated volt- 
age applied to the filament or heater be 
maintained accurately. 

4. Itis suggested that the character- 
istics test follow one of the methods de- 
scribed. The method selected and the 
quality of the parts used in the test will 
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depend upon the requirements of the 
user. 


Tube-Tester Limitations 


A tube-testing device can only indi- 
cate the difference between a given tube’s 
characteristics and those which arestand- 
ard for that particular type. Since the 
operating conditions imposed upon a 
tube of a given type may vary within 
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wide limits, it is impossible for a tube- 
testing device to evaluate tubes in terms 
of performance capabilities for all appli- 
cations. The tube tester, therefore, can- 
not be looked upon as a final authority 
in determining whether or not a tube is 
always satisfactory. Actual operating 
test in the equipment in which the tube 
is to be used will give the best possible 
indication of a tube’s worth. 


Type 


Resistance-Coupled Amplifiers 


Chart No. 

1L4 1 
185 2 

| 1U4 3 
| 1U5 2 
| 3AU6 8 
| 3AV6 20 
| 4AU6 8 
| 6AQ6 7 
| 6AQ7-GT 7 
| 6AT6 7 
| 6AUG 8 
| 6AVE6 20 
od 5 
6BF6 9 
6C4 10 
6C5 (GT) 11 
T 11 
sce} i 

| 6C8-G 12 
| 6CGT7 13 
| 6F5 (GT) sb 
| 6F8-G 13 
| 635 (GT) 13 
Toad 

| 6J7 (GT)}) an 
| 6N7 (GT) 6 
| 6Q7 (GT) 7 
| 6R7 q 
| 687 15 
| 688-GT 4 
| 6SC7 16 
| 6SF5 (GT) 17 
| 6SF7 ie 


Type 

6SH7 

6SJ7 (GT) 
6SL7-GT 


6SN7-GTB 


6SQ7 (GT) 
6SR7 
6ST7 


6SZ7. 
6TS 
TAUT 
86G7 
12AT6 
12AU6 


12AU7 
12AV6 
12AX7 
12C8 
12J5-GT 


12Q7-GT 
1288-GT 
12SC7 
12SF5 
12SF7 
12SH7 


128J7 
12SL7-GT 
12SN7-GT 
12SQ7 
12SR7 
19T8 

75 


T=Triode Connection 
P=Pentode Connection 


KEY TO CHARTS 


1207-GT}F 


Chart No. 


8 
19 
7 
13 
ma 
9 
g 


Resistance-coupled, audio-frequency 
voltage amplifiers utilize simple compo- 
nents and are capable of providing essen- 
tially uniform amplification over a rela- 
tively wide frequency range. 


Suitable Tubes 


In this section, data are given for | 
over 50 types of tubes suitable for use 
in resistance-coupled circuits. These types 
include low- and high-mu triodes, twin 
triodes, triode-connected pentodes, and 
pentodes. The accompanying key to tube 
types will assist in locating the appro- 
priate data chart. 


Circuit Advantages 


For most of the types shown, the data 
pertain to operation with cathode bias; 
for all of the pentodes, the data pertain to 
operation with series screen-grid resistor. ° 
The use of a cathode-bias resistor where 
feasible and a series screen-grid resistor 
where applicable offer several advantages 
over fixed-voltage operation. 


The advantages are: (1) effects of 
possible tube differences are minimized; 
(2) operation over a wide range of plate- 


| supply voltages without appreciable 
| change in gain is feasible; (8) the low 


frequency at which the amplifier cuts off 
is easily changed; and (4) tendency to- 


ward motorboating is minimized. 


Number of Stages 


These advantages can be enhanced 
by the addition of suitable decoupling 
filters in the plate supply of each stage 
of a multi-stage amplifier. With proper 
filters, three or more amplifier stages can 
be operated from a single power-supply 
unit of conventional design without en- 
countering any difficulties due to coupling 
through the power unit. When decoupling 


| filters are not used, not more than two 


stages should be operated from a single 
power-supply unit. . 
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Symbols Used in Resistance- 
Coupled Amplifier Charts 

C =Blocking Capacitor (uf). 

C, =Cathode Bypass Capacitor (uf). 

Ces =Screen-Grid Bypass Capacitor 
(uf). 

Epp =Plate-Supply Voltage (volts). 
Voltage at plate equals plate- 


supply voltage minus drop in Rp 
and Rx. See Note 1 below. 


Rx =Cathode Resistor (ohms). 
Rg. =Screen-Grid Resistor (megohms). 
Re =Grid Resistor (megohms) 
for following stage. 
Rp =Plate Resistor (megohms). 


V.G.= Voltage Gain. At 5 volts (rms) 
output unless otherwise specified. 


Eo =Peak Output Voltage (volts). 
This voltage is obtained across 
Reg (for following stage) at any 
frequency within the flat region 
of the output vs. frequency curve, 
and is for the condition where the 
signal level is adequate to swing 
the grid of the resistance-coupled 
amplifier tube to the point where 
its grid starts to draw current. 


Note 1: For other supply voltages differing by as 
much as 50 per cent from those listed, the values 
of resistors, capacitors, and voltage gain are ap- 
proximately correct. The value of voltage output, 
however, for any of these other supply voltages, 
equals the listed voltage output multiplied by the 
new. plate-supply voltage divided by the plate- 
supply voltage corresponding to the listed voltage 
output. 


General Circuit Considerations 


In the discussions which follow, the 
frequency (f2) is that value at which the 
high-frequency response begins to fall 
off. The frequency (f:) is that value at 
which the low-frequency response drops 


2) 
4 
2) 
> 
kK 
D> 
a 
| od 
= | 
(eo) 
x 
< 
iW 
a 
fi; 420~ f2 
FREQUENCY —> 


below a satisfactory value, as discussed 
below. Decoupling filters are not*neces- 
sary for two stages or less. A variation 
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of 10 per cent in values of resistors and 
capacitors has only slight effect on per- 
formance. One-half-watt resistors are 
usually suitable for Reo, Rg, Rp, and Rx 
resistors. Capacitors C and Cg: should 
have a working voltage equal to or 
greater than Epp. Capacitor Cx, may 
have a low working voltage in the order 
of 10 to 25 volts. Peak Input Voltage is 
equal to the Peak Output Voltage di- 
vided by the Voltage Gain. 


Triode Amplifier 
Heater-Cathode Type 


Capacitors C and Cx have been 
chosen to give an output voltage equal 
to 0.8 E, for a frequency (f:) of 100 
cycles. For any other value of f,, multi- 
ply values of C and Cx by 100/f:. In the 


= Ebb ts 
Diagram No. 1 


case of capacitor Cx, the values shown 
in the charts are for an amplifier with.de 
heater excitation; when ac is used, .de- 
pending on the character of the asso- 
ciated circuit, the gain, and the value 
of f:, it may be necessary to increase the 
value of Cx to minimize hum disturb- 
ances. It may be desirable to operate the 
heater at a positive voltage of from 15 
to 40 volts with respect to the cathode. 
The voltage output at f: of “‘n” like 
stages equals (0.8)2 x E > where Epo is 
the peak output voltage of final stage. 
For an amplifier of typical construction, 
the value of f. is well above the audio- 
frequency range for any value of Rp. 


Pentode Amplifier 
Filament-Type 


Capacitors C and Cge have been 
chosen to give an output voltage equal 
to 0.8 & Ep, for a frequency (f:) of 100 
cycles. For any other value of f:, multi- 
ply values.of C and Cg. by 100/f:. The 
voltage output at fi for “‘n” like stages 
equals (0.8)" * E. where Ey is peak out- 
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put voltage of final stage. For an ampli- 
‘fier of typical construction, and for Rp 
values of 0.1, 0.25, and 0.5 megohm, ap- 
proximate values of f, are 20000, 10000, 
and 5000 eps, respectively. Note: The 


Diagram No. 2 


values of input-coupling capacitor in 
microfarads and of grid resistor in meg- 
ohms should be such that their product 
lies between 0.02 and 0.1. Values com- 
monly used are 0.005 uf and 10 megohms. 


Pentode Amplifier 
Heater-Cathode Type 


Capacitors C, Cx, and Cg. have 
been chosen to give an output voltage 
equal to 0.7 X E, for a frequency (f:) of 
100 cycles. For any other value of f:, 
multiply values of C, Cx, and Cg. by 
100/f:. In the case of capacitor Cx, the 
values shown in the charts are for an 
amplifier with dc heater excitation; when 


Diagram No. 3 


ac is used, depending on the character 
of the associated circuits, the voltage 
gain, and the value of f:, it may be neces- 
sary to increase the value of Cy to mini- 
mize hum disturbances. It may be de- 
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sirable to operate the heater at a positive 
voltage of from 15 to 40 volts with re- 
spect to the cathode. The voltage out- 
put at f: for “‘n”’ like stages equals (0.7)2 
x Eo where Ey is peak output voltage 
of final stage. For an amplifier of typical 
construction, and for R, values of 0.1, 
0.25, and 0.5 megohm, approximate val- 
ues of f, are 20000, 10000, and 5000 eps, 
respectively. 


Phase Inverters 


Information given for triode ampli- 
fiers, in general, applies to this case. 
Capacitors C have been chosen to give 
an output voltage equal to 0.9 * E, for 
a frequency (f:) of 100 cycles. For any 
other value of f:, multiply values of C by 
100/f:. The signal input is applied to 


Diagram No. 4 


grid of triode unit A. Grid of triode unit 
B obtains its signal from a tap (P) on 
the grid resistor (Rg) in the output cir- 
cuit of unit A. The tap is chosen so as to 
make the voltage output of unit B equal 
to that of unit A. Its location is deter- 
mined by the voltage gain values given 
in the charts. For example, if V.G. is 20 
(from the charts), P is chosen so as to 
supply 1/20 of the voltage across Reg to 
the grid of unit B. For phase-inverter 
service, the cathode resistor may be left 
unbypassed unless a bypass capacitor is 
necessary to minimize hum; omission of 
the bypass capacitor assists in balancing 
the output stages. The value of Rx is 
specified on the basis that both units are 
operating simultaneously at the same 
values of plate load and plate voltage. 
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(See page 307 for explanation of column headings) 


pees | Re | Re [Rez | Re | Coe | Ce] C | Bol VG} 


1L4 


See Circuit 
Diagram 2 


185 
1U5 


See Circuit 
Diagram 2 


% At 4 volts (rms) output. 
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(See page 307 for explanation of column headings) 


Pee] & [Ral | celal © [ml ve, 


1U4 2. 

1. 

2} 

See Circuit 3 
Diagram 2 


wryly olroo 
po ed Ta SOP uN] WN SO 


Patras 
Of | OPN] WNO 
“I bo 


faa 
Cit ee . 


AWl/RwWeluUupapal not 


0.47 
1. 
2.2 
1.0 
2.2 
3.3 


ND dS & 
CS rar 
Ke) 


(4) 
) 0.25 7 
0.5 7 
0.25 1.24 |-0. 
6S8-GT Lo eae 
6SQ7 0.5 0.75 | 0. 
6SQ7-GT £5 Ak he 
12SQ7 0.1 3.3 
12SQ7-GT as fe 
: Pe 
See Circuit 0.5 
Diagram 1 


i=.) 
dS 


@- At 2 volts (rms) output. @ At 3 volts (rms) output. * At 4 volts (rms) output. 
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(ee [Re] Re [Rel Re [Ge & | © [® [VG 


w& 
(=) 


6B8 
12C8 


eee |ee3) 


Ppa] Hee 


See Circuit 
Diagram 3 
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0.5 
0.6 
2.6 
2.8 
2.9 
0.44 
0.5 
0.6 
2.6 
2.8 
3.0 
0.5 
0.55 
0.6 
1.2 
1.2 
1.5 
2.7 
2.9 
3.4 


6N7 # 
6N7-GT# 


See Circuit 
Diagram 4 


# The cathodes of the two units have a common terminal 
*Values shown ere for phase-inverter service. 
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0.1 
0.22 
6AQ6 na 
6AQ7-GT 1,0 
6AT6 
6Q7 2.2 
6Q7-GT ots 
6SL7-GT°® 0.47 
6SZ7 0.22 
6T8 oe 
12AT6 ray 
12Q7-GT 
12SL7-GT° ~- 
19T8 
See Circuit 0.22 
Diagram 1 0.47 
0.1 
0.4 
1.0 
De 
9.0 
8.2 
8.0 
3AU6 Se 
4AU6 ; 3.4 
6AU6 Ae 
6SH7 = 
te Ea 
0.47 
0.47 8. 
1; 8. 


See Circuit 
Diagram 3 
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@- At 2 volts (rms) output. # At 3 volts(rms) output. % At 4 volts (rms) output. 
® One triode unit. 
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[Bop | Re | Re | Ree [| Re [Cer | ce | Cc | Fo [vc 


3 6BF6 
ca : 6R7 

- 6SR7 
BE 7 

: 12SR7 
218. 


See Circuit 
Diagram 1 


0.007 
0.0035 | 106 


7AU7® 


See Circuit 
Diagram 1 


# At 3 volts (rms) output. » At 4 volts (rms) output. 
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As Triode: 
6C6 
657 

6J7-GT 
6W7-G 
12J57-GT 
57 


gee |523| 
le =) 
nn n 


See Circuit 
Diagram 1 


Ea 
On = 
on 


nn 


Sie 
comb 


6C8-G* 


See Circuit 
Diagram 1 
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fee | | [Ral [cw ] &] Cm [VG 


6CG7 ° 
6F8-G ° 
6J5 
6J5-GT 
6SN7-GTB*° 
12J5-GT 
12SN7-GT° 


See Circuit 


Diagram 1 

Bee 

523 

4.8 
0.25 1 2 3.7 
0.5 1.18 : 322 
1.0 1.4 i 2.5 6C6 
0.5 2.18 2.3 
10 | 26 2.0 6J57 
2.0. |, 2.7 2.0 6J7-G 
0.1 | 0.44 6.5 6J7-GT 
0.25 0.5 6.7 
0.5 6.7 12J7-GT 
0.25} 1.1 5.2 57 
0.5 1.18 4.3 
1.0 1.4 3.8 
0.5 3 3.2 
1.0 E 225 
2.0 é 2.8 I " 

See Circuit 

0.1 Diagram 3 


® One triode unit. 
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fee [Rp] [Ra | R [Ce |G] © [me [ver 


= Oo 
nn 


6S7 


iad ote iC® Fats 
ooum!]oumn 


See Circuit 
Diagram 3 


S 2s 
Ob = 
nr 


0.0041 
0.003 
0.0024 


SOON 


0 
1, 
Zs 
0. 
0. 
0. 
0 
0 


25 
1, 
0. 
1.0 
2.0 


na); ounn] Map = 


See Circuit 
Diagram 4 


@- At2 volts (rms) output. m At8 volts (rms) output. *% At 4 volts (rms) output. 
# The cathodes of the twa units have a common terminal. 
* Values are for phase-inverter service. 
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|Evp | Rp | Re | Rea | Re |Ceo| Ce | C | Fo | V.G. 


6F5 
6F5-GT 
6SF5 
6SF5-GT 
12SF5 


See Circuit 
Diagram 1 
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6SF7 
12SF7 


See Circuit 
Diagram 3 


e— At 2 volts (rms) output. = At 3 volts (rms) output. % At 4 volts (rms) output. 
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68J7 
68J7-GT 
128J7 


See Circuit 
Diagram 3 


0 
O. 
0 


e 


Np | nN & 


e 


3AV6 
6AV6 
12AV6 
12AX7* 


pPlOoRN/AN 


~s 


ee 


Qu] ue 


See Circuit 
Diagram 1 


ee 
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@ At2 volts (rms) output. # At 3 volts (rms) output. % At 4 volts (rms) output. 
@ One triode unit. 
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Circuits 


The circuits shown in the following 
pages are included in this Manual to 
illustrate some of the more important 
applications of RCA receiving tubes; 
they are not necessarily examples of 
commercial practice. These circuits have 
been conservatively designed and are 
capable of excellent performance. Elec- 
trical specifications are given for circuit 
components to assist those interested in 
home construction. Layouts and me- 
chanical details are omitted because they 
vary widely with the requirements of in- 
dividual set builders and with the sizes 
and shapes of the components employed. 

Performance of these circuits de- 
pends as much on the quality of the com- 
ponents selected and the care employed 
in layout and construction as on the cir- 
cuits themselves. Good signal reproduc- 
tion from receivers and amplifiers re- 
quires the use of good-quality speakers, 
transformers, chokes, and input sources 
(microphones, phonograph pickups, etc). 

Coils for the receiver circuits may 
be purchased at local parts dealers by 
specifying the characteristics required: 
for rf coils, the circuit position (antenna 
or interstage), tuning range desired, and 
tuning capacitances employed; for if 
coils or transformers, the intermediate 
frequency, circuit position (1st if, 2nd 
if, etc.), and, in some cases, the associ- 


Portable Battery-Operated Superheterodyne Receiver 
Portable 3-Way Superheterodyne Receiver 
AC-Operated Superheterodyne Receiver 


AC/DC Superheterodyne Receiver 
Automobile Receiver P . 
Superregenerative Receiver . 


Battery-Operated Short-Wave Receiver 
TRF AM Tuner for High-Fidelity Local Broadcast Reception 


FM Tuner 


Microphone and Phonograph Amplifier (6 watts) 
High-Fidelity Audio Amplifier, Class AB, (10 watts) 
High-Power Audio Amplifier, Class AB, (25 watts) . 
Class B Amplifier for Mobile Use (10 watts) . 


Two-Channel Audio Mixer . 


Preamplifier for Magnetic Phonograph Pickup 


Low-Distortion Input Stage 


Two-Stage Input Amplifier, Cathode-Follower (Low- Impedance) Output 
Bass and Treble Tone-Control Amplifier Stage 
Non-Motorboating Reed nme ais Amplifier 


Code-Practice Oscillator 
Intercommunication Set : 
Electronic Volt-Ohm Meter 


ated tube types; for oscillator coils, the 
receiver tuning range, intermediate fre- 
quency, type of converter tube, and type 
of winding (tapped or transformer- 
coupled). 

The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Paper, mica, or cera- 
mic capacitors having higher voltage 
ratings than those specified may be used 
except insofar as the physical sizes of 
such capacitors may affect equipment 
layout. However, if electrolytic capaci- 
tors having substantially higher voltage 
ratings than those specified are used, 
they may not “‘form’’ completely at the 
operating voltage, with the result that 
the effective capacitances of such units 
raay be below their rated value. The 
wattage ratings specified for resistors as- 
sume methods of construction that pro- 
vide adequate ventilation; compact in- 
stallations having poor ventilation may 
require resistors of higher wattage ra- 
tings. 

Information on the characteristics 
and application features of each tube 
will be found in the TUBE TYPES 
SECTION. This information will prove 
of assistance in understanding and utiliz- 
ing the circuits. 

The following circuits will be found 
in the subsequent pages: 


Circuit No. 
18-1 
18-2 
18-3 
18-4 
18-5 
18-6 
18-7 
18-8 
18-9 
18-10 
18-11 
18-12 
18-13 
18-14 
18-15 
18-16 
18-17 
18-18 
18-19 
18-20 
18-21 
18-22 
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PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER 


PENTAGRID 
CONVERTER 
Lj TYPE IR5 


IF AMPLIFIER 
TYPE IT4 


DIODE DETECTOR AVC 
AUDIO AMPLIFIER 


TYPE tUS 


POWER AMPLIFIER 
TYPE 3S4 P 


Ci Ce Ganged tuning capaci- 
tors: Ci, 10-274 uyf; Ca, 
7.5-122.5 uf 

C2 Cs= Trimmer capacitors, 
2-15 ppt 

C3=56 pupf, ceramic 

Ce C7 Cio Cu = Trimmer ca- 
pacitors for if transformers 

Cs=0.05 uf, paper, 50 v. 

Co C1s=0.02 uf, paper, 100 v. 

Cie=82 pyf, ceramic 


Ciz3 C1e=0.002 uf, paper, 150 v. 


Ci1u=83 uf, ceramic 


Ci7=10 uf, electrolytic, 100 v. 

Cis=0.005 uf, paper, 600 v. 

Li=Loop antenna, 540-1600 Ke 

Ri=100000 ohms, 0.25 watt 

R2=15000 ohms, 0.25 watt 

Rs Ro=3.3 megohms, 0.25 watt 

Ri= 68000 ohms, 0.25 watt 

Rs = Volume control, potenti- 
ometer, 2 megohms 

Re=10 megohms, 0.25 watt 

R7z=4.7 megohms, 0.25 watt 

Rs=1 megohm, 0.25 watt 
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Rio = 820 ohms, 0.25 watt 

S:1=Switch, double-pole, single- 
throw 

Ti=Oscillator coil for use 
with tuning capacitor of 
7.5-122.5 uuf, and 455 Ke if 
transformer _ 

T2 T3= Intermediate-frequency 
transformers, 455 Ke 

Ts= Output transformer for 
matching impedance of voice 
coil to 5000-ohm tube load 


f 
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PORTABLE 3-WAY SUPERHETERODYNE RECEIVER 


PENTAGRID 
RF AMPLIFIER CONVERTER 
tL} TYPE IT4 TYPE IRS 


CHASSIS -DO NOT 


CONNECT TO GROUND 


C1 C4 Cs= Ganged tuning ca- 
pacitors, 20-450 uuf 

Ce Cs C7=Trimmer capacitors, 
4-30 ppt 

C3 Cio Cis Ciz=100 wut, ceramic 

Ce=82 ppl, ceramic 

Co=560 pupf, ceramic 

Cu Cie Cu Cis= Trimmer ca- 
pacitors for if transformers 

Ci3=0.01 uf, paper 400 v. 

Cis C2u=0.002 uf, paper, 400 v. 

Cis=270 put, ceramic 

Coo=0.02 uf, paper, 400 v. 

Co2 C322=0.005 uf, paper, 400 v. 

Co3=0.1 uf, paper, 400 v. 

Cu=0.05 uf, paper, 200 v. 

Co=0.05 wf, paper, 50 v. 

Cx C27 Cos=0.05 uf, paper, 400 v. 

Co9=40 uf, electrolytic, 25 v. 


DIODE DETECTOR, AVC 


IF AMPLIFIER 
TYPE NTA 


RECTIFIER 


Cs0=160 yf, electrolytic, 25 v. 
CsC33=20 uf, electrolytic, 150 v. 
Li = Loop antenna, 540-1600 Ke 
Ri Re Ru =4.7 megohms, 0.25 
watt 
R3 = 2.2 megohms, 0.25 watt 
Ri=100000 ohms, 0.25 watt 
R;s=5.6 megohms, 0.25 watt 
Re=27000 ohms, 0.25 watt 
R7=68000 ohms, 0.25 watt 
Rs=3.8 megohms, 0.25 watt 
Re= Volume control, potenti- 
ometer, 1 megohm 
Rio=10 megohms, 0.25 watt 
Ri=220000 ohms, 0.25 watt 
Rizs=1 megohm, 0.25 watt 
Ria Ris= 1800 ohms, 0.25 watt 
Ris=220000 ohms, 0.5 watt 
Ri7 = 1000 ohms, 0.25 watt 


AUDIO AMPLIFIER 
TYPE 1US 


bs PLA | \ + 
SEZ; ib s 
a 


TYPE 17Z3 


POWER AMPLIFIER 
TYPE 3V4 


ta) 


" ” 
C32 Ro09_SI > 


Ris= 2700 ohms, 0.25 watt 

Rigs = 1500 ohms, 0.25 watt 

R2= 1800 ohms, 10 watts 

Rai = 2300 ohms, 10 watis 

S: = Switch, 4-pole double- 
throw 

S2:=Switch, double-pole, singie- 
throw 

T, =RF transformer, 540-1600 


Ke 

Te= Oscillator coil for use with 
a 560-uuf padder, 20-450 puf 
tuning capacitor, and 455 Ke 
if transformer 

Ts T= Intermediate-frequency 
transformers, 455 Ke 

Ts = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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AC-OPERATED SUPERHETERODYNE RECEIVER 


RF AMPLIFIER 
TYPE 6BA6 


RECTIFIER 
TYPE SY3=GT 


C: Cs Cs=Ganged tuning 
capacitors, 10-365 uuf 

Cz. Cs Co=Trimmer capacitors, 
A-30 upf 

C3 Ci3=0.05 uf, paper, 50 v. 

C1=0.05 pf, paper, 400 v. 

C7=Oscillator padding 
capacitor—follow oscillator~- 
coil manufacturer’s recom- 
mendation 

Ci0=56 uuf, mica 

Cu Cie Cig Cis= Trimmer 
eapacitors for if transformers 

Cig Ci7=180 ppf, mica 

Cis Cx=0.01 pf, paper, 400 v. 

Cig Co =20 uf, electrolytic, 450 v. 


CONVERTER 
TYPE 6BE6 


PHASE 
INVERTER 
TYPE 6AV6 


Cu=120 upf, mica 

C23 Cou=0.02 ut, paper, 400 v. 

C2,=20 pf, electrolytic, 50 v. 

Cos=0.05 uf, paper, 600 v. 

L=Loop antenna, 540-1600 Ke 

Ri Rs=180 ohms, 0.5 watt 

Reo=12000 ohms, 2 watts 

R3=22000 ohms, 0.5 watt 

Ra Re=2.2 megohms, 0.5 watt 

R7=100000 ohms, 0.5 watt 

Rs= Volume control, 
potentiometer, 1 megohm 

Ro Ris=10 megohms, 0.5 watt 

Rio=1800 ohms, 2 watts 

Ru Rie=220000 ohms, 0.5 watt 

Rus Ris=470000 ohms, 0.5 watt 

Ris=8200 ohms, 0.5 watt 


IF AMPLIFIER 
TYPE 6BA6 


POWER AMPLIFIER 
YPE 6AQ5 


DIODE DETECTOR, AVC, 
AUDIO AMPLIFIER 
TYPE 6AV6 


| SPEAKER 


Ri7=270 ohms, 5 watts 

Ris=15000 ohms, 1 watt 

S=Switch on volume control 

ipoee transformer, 540-1600 
c 


T2=Oscillator coil for use with 
10-365-yuf tuning capacitor 
and 455-Ke if transformer 

Ts: Ts=Intermediate-frequency 
transformers, 455 Ke 

T;=Power transformer, 250-0- 
250 volts rms, 120 ma. de 

Ts=Output transformer for 
matching impedance of voice 
coil to a 10000-ohm plate-to- 
plate tube load 
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AC/DC SUPERHETERCDYNE RECEIVER 


PENTAGRID 
CONVERTER 
TYPE \2BE6 _ 


es 


CHASSIS 


TYPE 
12AV6 


Ci Cs=Ganged tuning capaci- 
es Ci, 10-865 puf; Cs, 7-115 
LE 

C2=Trimmer capacitor, 4-30 pyf 

Cs=0.05 uf, paper, 50 v. 

Cs=0.1 pf, paper, 400 v. 

Ce= Trimmer capacitor, 2-17 puf 

C7=56 upf, ceramic 

Cs=50 uf, electrolytic, 150 v. 

Cy Cio=150 uf, ceramic 

Cu Cuu=0.02 pf, paper, 400 v. 

Ci2=0.002 uf, paper, 400 v. 


Te 
lt 


TYPE 
12BE6 


DIODE DETECTOR,AVC. POWER 
IF AMPLIFIER AUDIO AMPLIFIER AMPLIFIER 
TYPE (2BAG __ eS 42AV6 TYPE S5OC5 


has 


eee ener frie af eis alent | cise | 


RECTIFIER 


PM 
SPEAKER 


TYPE 35W4 


(=) 
PANEL LAMP 
N240 OR 47 
WY 


aTiavifeges TYRE 
12BA6 50C5 


C1s=330 upf, mica 
Cis=0.05 pf, paper, 400 v. 
Cis=80 uf, electrolytic, 150 v. 
L=Loop antenna, 540-1600 Ke 
Ri Rs=220000 ohms, 0.5 watt 
Ro=22000 ohms, 0.5 watt 
Rs=100 ohms, 0.5 watt 
Ru=3.3 megohms, 0.5 watt 
Rs=47000 ohms, 0.5 watt 
Re= Volume control, potenti- 
ometer, 500000 ohms 
R7=4.7 megohms, 0.5 watt 
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Ro=470000 ohms, 0.5 watt 

Rio=150 ohms, 0.5 watt 

Ru=1200 ohms, 1 watt 

Ti=Oscillator coil for use with 
7-115-yuf tuning capacitor 
and 455-Ke intermediate- 
frequency transformer 

Ts T3=Intermediate-frequency 
transformers, 455 Ke 

Ts=Output transformer for 
matching impedance of voice 
coil to 2500-ohm tube load 


(18-5) 


RCA Receiving Tube Manual 


AUTOMOBILE RECEIVER 


DIODE DETECTOR,AVC, POWER 
RF AMPLIFIER CONVERTER IF AMPLIFIER AUDIO AMPLIFIER AMPLIFIER 
TYPE 6BA6 TYPE 6BE6 TYPE 6BA6 TYPE 6AV6 TYPE 6AQ5 


6.3V 
BATTERY 


Ci C7 Cu=Ganged tuning 
capacitors, 10-365 pyf 

Cz Ce Cix= Trimmer capacitors, 
4-30 pupf 

Cz Cs= 226 uuf, mica 

Cs= 0.05 uf, paper, 50 v. 

Cs= 0.05 uf, paper, 300 v. 

Co = 47 puf, mica 

Cio= Oscillator padding ca- 


pacitor—follow oscillator-coil . 


manufacturer’s recommen- 
dation 
Cis Cis Cis Cis = "Trimmer ca- 
pacitors for if transformers 
Ci7 Cig = 100 put, mica 
Cis=0.01 uf, paper, 300 v. 
Coo =120 pyf, mica 
Cu = 0.005 uf, paper, 300 v. 
Co = 0.005 uf, paper, 450 v. 


C23 = 20 uf, electrolytic, 25 v. 
Cu Cx =0.5 uf, paper, 50 v. 
C2 =470 uf, mica 

C27 = 0.006 uf, paper, 1500 v. 

Cos Coo = 20 uf, electrolytic, 
450 v. 

F=Fuse, 10 a. 

Li = Oscillator coil, tapped, for 
use with 365-yuf tuning ca- 
pacitor, and 455 Ke if trans- 
former 

Le Ls L4a= RF choke, 10 a. 

Ri Ra =1 megohm, 0.5 watt 

Rz= 150 ohms, 0.5 watt 

Rs = 12000 ohms, 2 watts 

Rs = 22000 ohms, 0.5 watt 

Re=100 ohms, 0.5 watt 

R= 47000 ohms, 0.5 watt 

Rs= Volume control, potenti- 
ometer, 1 megohm 


6.3V DC 
TO ALL HEATERS 


Rs=10 megohms, 0.5 watt 

Rio=270000 ohms, 0.5 watt 

Ru=470000 ohms, 0.5 watt 

Riz = 390 ohms, 2 watts 

Riz = 2.2 megohms, 0.5 watt 

Rus = 220 ohms, 0.5 watt 

Ris = 1500 ohms, 1 watt 

Ti T:=RF transformers, 540- 
1600 Ke 

Ts Ts= Intermediate-frequency 
transformers, 455 Ke 

Ts = Output transformer for 
matching impedance of voice 
coil to 5000-ohm tube load 

Te = Vibrator transformer, 
Stancor P-4062, or equivalent 

Vibrator = Mallory Type No. 
859, or equivalent 


NOTE: This circuit may be readily adapted for operation from a 12.6-volt de source by the choice of a 
suitable vibrator and vibrator transformer, and by the substitution of the following RCA tube types 
for those shown in the diagram: RF AMPLIFIER, 12BA6; CONVERTER, 12BE6; IF AMPLIFIER, 
12BA6; DIODE DETECTOR, AVC, AUDIO AMPLIFIER, 12AV6; POWER AMPLIFIER, 12AQ5; 
RECTIFIER, 12X4. Recommendations as to suitable vibrators and vibrator transformers may be 
obtained from manufacturers of these components. For 12.6-volt operation the voltage rating of Cos 
and Cz should be increased to 100 volts. 
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SUPERREGENERATIVE RECEIVER 


ANTENNA SYSTEM 


RECTIFIER 
TYPE 6X4 


Ci C2= 0.1 uf, paper, 400 v. 

C3 Ca= 100 ppt, mica, 500 v. 

Cs Ce C7= 20 uf, electrolytic, 
450 v. 


Cs = 25 uf, electrolytic, 50 v. 

Cs = 25 uf, electrolytic, 25 v. 

Cio = 0.002 yf, paper, 600 v. 

' Cu=0.01 pf, paper, 400 v. 

Ci2 = 0.005 uf, paper, 400 v. 

Ciz = 50 upf, silver mica, 300 v. 

Cy:=Ganged or split-stator tun- 
ing capacitor, 10 wuf max. per 
section 

Cis = 0.006 uf, mica, 300 v. 

Cie=Quench-frequency control, 


SUPERREGENERATIVE 


trimmer capacitor, 3-30 up, 
ceramic or mica 
J: = Jack for earphones 
Li=Antenna pickup winding 
L2=4 turns of No. 12 Enam. cop- 
per wire on a 14” I.D. form 
(144 Mc): adjust spacing to 
set band 
L3 = Speaker field or filter choke, 
12 henries, 70 ma. 
Ri=Potentiometer, 50000 
ohms, 1 watt, wire wound 
Re Rs = 47000 ohms, 1 watt 
Ra = 27000 ohms, 0.5 watt 
R; = 2700 ohms, 1 watt 
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POWER 
AF AMPLIFIER 
AMPLIFIER 
TYPE GAVE TYPE 6AQ5 
Ci) 
A y 
al R7 
srs e 
eel) 
= = J; = 
R3 
2 car 
z SOOOKS 
L3 


Re R7=100000 ohms, 0.5 watt 

Rs = 270 ohms, 1 watt 

Ro = Volume control, potenti- 
ometer, 500000 ohms 

Rio = 4.7 megohms, 0.5 watt 

RFCi= One-quarter wavelength 
(20.5 inches at 144 Mc) of No. 
23 Enam. close wound on a 
iy“ form 

RFC2z= RF choke, 8 mh. 

T, = Power transformer, 
300-0-300 volts rms, 70 ma. 

T2 = Output transformer for 
matching impedance of voice 
coil to 5000-ohm tube load 
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BATTERY-OPERATED SHORT-WAVE RECEIVER 


RF AMPLIFIER 
TYPE 1U4 


ANTENNA 
SYSTEM 


C: Ce=Ganged band-setting ca- 
paciters, 140 uuf, maximum 
per section 

C2 C7=Ganged band-tuning ca- 
pacitors, 35 wuf maximum per 
section 

Cz Ca Cs Gur =0.05 pf 

Cs Cio=250 pf, mica 

Co=1 uf, paper, 100 v. 

Cr=0.002 uf, paper, 400 v. 

Ci3=8 pf, electrolytic, 150 v. 

Li Le = RF chokes, 8 mh. 


DETECTOR 
To TYPE 1U4 


Ls = AF choke 300-500 h. 

Ri = 100000 ohms, 0.5 watt 

Re = 2--5 megohm, 0.5 watt 

R3=270000 ohms, 0.5 watt 

Re = Volume control, potenti- 
ometer, 500000 ohms 

Rs=RF gain control, potenti- 
ometer, 50000 ohms 

Rs=470 ohms, 0.5 watt 

R7z= Regeneration control, po- 
tentiometer, 50000 ohms 

Rs=33000 ohms, 0.5 watt 
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POWER AMPLIFIER 
TYPE 3V4 


Si: Se = Ganged switch, double- 
pole, single-throw 

T, = RF coil of the 4-prong, 2- 
winding, plug-in type for use 
with 140-yuf tuning capacitor 

Te = Regenerative detector coil 
of the 6-prong, 3-winding 
plug-in type for use with 140- 

ppf tuning capacitor 

Ts = Output transformer for 
matching impedance of voice 
coil to 9000-ohm tube load 
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TRF AM TUNER 


RCA Receiving Tube Maniai ——————————— 


For High-Fidelity Local Broadcast Reception 


RF AMPLIFIER 
TYPE 6BA6 


N7vV. « 


C; Cse=Ganged tuning capaci- 
tors, 10-365 upf 
Ce Cs=Trimmer capacitors, 
4-30 ppf 
Sen ee uf, paper or ceramic, 
Vv 


€s=0.01 yf, paper or ceramic, 
400 v. 

Cs Ci1=0.1 uf, paper, 400 v. 

C7=250 uuf, mica or ceramic, 
400 v. 


Cso=10 pf, electrolytic, 350 v. 
Ci0=250 uf, mica or ceramic, 
200 v 


Ci2=25 a electrolytic, 25 v. 
Ci3=0.05 uf, paper, 200 v. 


C4 Cr5= 20 uf, electrolytic, 450 v. 


F=Fuse, 1 ampere 


L=Loop antenna, 540-1600 Ke. 


Ri=180 ohms, 0.5 watt 
Ro=Volume control, potenti- 
ometer, 5000 ohms 


Rs Cy 
AF 
OUTPUT 


DETECTOR; 
AUDIO 
AMPLIFIER 
TYPE !2AU7 


5 


R3=33000 ohms, 1 watt 

Rz Re=1000 ohms, 0.5 watt 
5=100000 ohms, 0.5 watt 

R7=150000 ohms, 0.5 watt 

Rs=1500 ohms, 0.5 watt 

Ro=470000 ohms, 0,5 watt 

Rio=7000 ohms, 10 watts 

rei transformer, 540-1600 

c. 

Te=Power transformer, 250-0- 

250 volts rms, 40 ma. 
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RF AMPLIFIER MIXER {fF AMPLIFIER If AMPLIFIER 
TYPE 6BU6 TYPE 6BE6 TYPE 6BU6 TYPE 6BU6 pat a8 oR 
(88-108 Mc) (88-108 Mc) (10.7 Mc) (10.7 Me) 


OUTPUT 


= 


LIMITER C49 DISCRIMINATOR 
6 TYP A 
OSCILLATOR x T3 TYPE 6AU6 E 6AL5 
TYPE 6C4 
(987 TO 118.7 Mc) C57 
C22 
Y 
TO USE LIMITER & DISCRIMINATOR Cay ° 
IN PLACE OF RATIO DETECTOR,CON- Liye 53 
NECT LEADS X,Y & Z TO CORRES- = 30 R26 | 
PONDING POINTS MARKED ON CIR- t 
CUIT ABOVE Jk +300 V, | 
Roz 
AF OUTPUT 


R3) 
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C1 Cy Cis = Ganged tuning ca- 
pacitors, 7.5 — 20 uyf 

C2 Cio C19 = Trimmer ca- 
pacitors, 1.5—5.0 uuf, ceramic 

C3;=0.01 uf, ceramic or mica, 


Ca Crs C4 Co7 Car C5 Cs3 Coe = 
1500 pyf, ceramic or mica, 
200 v. 

Cs Cz Crs C17 C22 C26 C29 Ca Caz 
Cs2=1500 uuf, ceramic or mica, 
400 v. 

Ces=0.1 uf, paper, 400 v. 

Cs=33 upf, mica, 400 v. 

Cu=3 up, silver mica, 200 v. 

Cie Cis Co C32 C33 Cus=0.01 uf, 
eeramic or mica, 200 v. 

Cis Cos Cos Cao Cas Cas Cas Cas 
Cso Cos Coz = Trimmer 
capacitors, 22-50 uf, mica, 
usually part of if transformer 

Co=33 upf, silver mica, 200 v. 

C2i=100 puf, ceramic or mica, 
200 v. 

C39 C4o=330 wuf, ceramic or 
mica, 200 v. 

Cu=0.05 uf, paper, 200 v. 

C42 C43=0.005 pi, ceramic or 

‘" paper, 200 v. 

Cas = 10 uf, electrolytic, 200 v. 
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FM TUNER (Cont'd) 


Cas C16=250 pf, ceramic or 
mica, 200 v. 

C47=0.1 uf, paper, 200 v. 

red ppt, ceramic or mica, 


v. 

Li = 1 turn of No.14 Enam. 
wound on a 34” diam. coil 
form 

Le=2.5 turns of No.14 Enam. 
spaced 1 wire diameter wound 
on same form as Li with the 
ground end of Le spaced 14” 
from Li 

Ls La Liz Ls Lg Lio Lr = Choke, 1 
uh (approx.), 25 turns of 
No.24 Enam. close-wound 
on resistor (47000 ohms, 0.5 
watt), connected in parallel 
with resistor. 

Ls =2.5 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on 8” form. 

Le=2 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on 34” form, tapped 
at 14 turn from ground end 

Li=Choke, 2.5 mh. (may not 
be required; follow trans- 
former manufacturer’s recom- 
mendation) 


Ri Ru Ris Rs=120 ohms, 0.5 


watt 

Re Riz Ris=39000 ohms, 0.5 watt 

Rz Rz Ris Riw=470 ohms, 0.5 
watt 

Ra R23 Re=10000 ohms, 0.5 
watt 

Rs=47 ohms, 0.5 watt 

Rs=33000 ohms, 1 watt 

Rs=47000 ohms, 0.5 watt 

Ro=4700 ohms, 1 watt 

Rio Ris R32=220000 ohms, 0.5 
watt 

Ris=56 ohms, 0.5 watt 

Rig Rev= Volume controls, 
potentiometers, 1 megohm 

Ro=15000 ohms, 0.5 watt 

Roa =820 ohms, 0.5 watt 

R2=560 ohms, 0.5 watt 

Rea R3i=2.2 megohms, 0.5 watt 

Ros Re=100000 ohms, 0.5 watt 

Re9=150000 ohms, 1 watt 

T, Te T;=Intermediate-fre- 
quency transformers, 10.7 Mc 

T.1=Ratio-detector transformer, 
10.7 Me 

T;= Discriminator transformer, 
10.7 Me 


NOTE: A high-frequency de-emphasis network having a time constant of 75 microseconds (such as 
that formed by Roo and C42) should be inserted between Res and C17 in the discriminator output lead. 


Fig. 18-9 illustrates a circuit for an FM broadcast tuner. The basic circuit has 
been arranged to show the use of a ratio detector, but the limiter/discriminator 
circuit shown in the lower right-hand corner of the diagram can be substituted 
as indicated at points X, Y, and Z in the schematic. 

A word of caution is necessary in connection with this circuit. Because it works 
at very high frequencies and is required to handle a very wide bandwidth, its 
construction requires more than ordinary skill and experience. Placement of com- 
ponent parts is quite critical and may require considerable experimentation. All 
rf leads to components including bypass capacitors must be kept short and must 
be properly dressed to minimize undesirable coupling and capacitance effects. Cor- 
rect circuit alignment and oscillator tracking require the use of a cathode-ray 
oscilloscope, a high-impedance vacuum-tube voltmeter, and a signal generator 
capable of supplying a frequency-modulated signal on 10.7 Mc as well as accurate 
marker signals in the 88-108-Mc band. Unless the builder has the necessary equip- 
ment and has had considerable experience with broad-band, high-frequency cir- 
cuits, he should not undertake the construction of this circuit. 


® 
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MICROPHONE AND PHONOGRAPH AMPLIFIER 


7 V. 


Ci=16 uf, electrolytic, 150 v. 
C2 Cs=0.1 uf, paper, 400 v. 


C3 Cis=10 uf, electrolytic, 450 v. 


C4 Co=0.05 uf, paper, 400 v. 
Cs=0.1 uf, paper, 200 v. 
Ce=0.25 uf, paper, 200 v. 
C7=820 uuf, mica, 500 v. 
Cio=20 uf, electrolytic, 25 v. 


Cu Cie=25 uf, electrolytic, 450 v. 


F=Fuse, 1 ampere 

Ji=Jack for high-impedance 
erystal microphone input, 
maximum input: 2 volts peak 

J2=Jack for low-impedance 


Power Output, 6 Watts 


uy) 


eS Ba ee Ere 


phono-pickup input, maxi- 
mum input: 0.135 volt peak 
Js=Jack for high-impedance 
phono-pick up input, maxi- 
mum input: 20 volts peak 
Ri Rs=Volume control, 
potentiometer, 500000 ohms 
R2=2200 ohms, 0.5 watt 
R3=1500 ohms, 0.5 watt 
R4 Ru=1.2 megohms, 0.5 watt 
Rs Ris=82000 ohms, 0.5. watt 
Re=270000 ohms, 0.5 watt 
Rz Ro=470000 ohms, 0.5 watt 
Rio=47 ohms, 0.5 watt 
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TO SPEAKER 
VOICE COIL 


Ru=Tone control, 
potentiometer, 5000 ohms 

Riz=1000 ohms, 0.5 watt 

Ris=220000 ohms, 0.5 watt 

Ris=330000 ohms, 0.5 watt 

Ri7z=220 ohms, 2 watts 

Ris Ris=33 ohms, 0.5 watt 

Ro=440 ohms, 10 watts 

Roi =8200 ohms, 0.5 watt 

Ree Re3=83000 ohms, 2 watts 

T,=Output transformer for 
matching impedance of voice 
coil to 4000-ohm tube load 

T2=Power transformer, 350-0- 
350 volts rms, 125 ma. 
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HIGH-FIDELITY AUDIO AMPLIFIER 


Ci=0.1 pf, paper, 600 v. 

C2=40 uf, electrolytic, 450 v. 
C3 C4=0.02 uf, paper, 600 v. 
Cs; Cse=0.05 pf, paper, 600 v. 
C7 Cs=50 uf, electrolytic, 50 v. 
Cos Cio=80 uf, electrolytic, 450 v. 
F=Fuse, 1 ampere 

Ri=470000 ohms, 0.5 watt 
Re=6800 ohms, 0.5 watt 

R; Rs=39000 ohms-t1 per cent, 


Class AB,; Output, 10 Watts 


matched, 1 watt 

R1i=220000 ohms, 0.5 watt 

Rs Rz Ru=1 megohm, 0.5 watt 

Rs=10000 ohms, 1 watt 

Ro Rio Ru Ris Ris Riz=830000 
ohms, 0.5 watt 

Riz Ris=1800 ohms-t1 per cent, 
matched, 0.5 watt 

Ris Rig=Carbon-film type, 
100000 ohms-+1 per cent, 
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Rig 


TO LINE 
OR 
VOICE COll 


matched, 2 watts 

Reo Ra=510 ohms, 2 watts 

Ree Re3=390 ohms, 2 watts 

Res Ros=150000 ohms, 2 watts 

T,=Power transformer, 
350-0-350 volts rms, 125 ma. 

Te=Output transformer for 
matching line or voice coil im- 
pedance to 9000-10000-ohm 
plate-to-plate tube load 
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HIGH-POWER AUDIO AMPLIFIER 


Class AB,; Output, 25 Watts 


TYPE 657 


Sp 
VOLUME 2R6 
. CONTROL 
nv-O 
© 
R 
C3 vi 
R 
mA C4 Rg 
Rg 
R5 


Ci Cs Crs=20 uf, 
electrolytic, 25 v. 
C2 C3 C7=0.01 uf, paper, 600 v. 
Cs=0.005 uf, paper, 100 v. 
Co=0.5 uf, paper, 600 v. 
Cs=330 upf, mica 
Co Ci3=30 uf, electrolytic, 450 v. 
Cio Cir Crx2 Cu=0.1 uf, paper, 
600 v. 
Cis=40 uf, electrolytic, 450 v. 
F=Fuse, 3 amperes 
J=Jack for high-impedance 
phono-pickup input 
Ri=1 megohm, 0.5 watt 
Re=1800 ohms, 0.5 watt ° 


TYPE 6SK7 ©7 


vany 
Ne 


BASS TREBLE 


R25 


Rs Rs=82000 ohms, 0.5 watt 
Rs Riz=47000 ohms, 0.5 watt 
Re Rz Rs=Volume control, po- 
tentiometer, 1.5 megohm, tap- 
ped at 250000 and 500000 
ohms. Rs is 250000-ohm sec- 
tion. 
Rs=390 ohms, 0.5 watt 
Rio=120000 ohms, 0.5 watt 
Riu=15000 ohms, 0.5 watt 
Ri=Bass control, 
potentiometer,500000 ohms 
Ru=Treble control, 
potentiometer 500000 ohms, 
Ris Risc=4700 ohms, 0.5 watt 


R20 Ci4 
TYPE 6SL7-GT 
: 


c 
Rott Pid i 
/\ 
Ri3 
Ce 


eee 


TYPE 6L6-G 


T2 


TO 
SPEAKER 
VOICE 
Coll 


Ri7=250000 ohms, 0.5 watt 
Ris Ris=220000 ohms, 1 watt 
Reoo=560000 ohms, 0.5 watt 
Rai Rex=270000 ohms, 0.5 watt 
R2=12000 ohms, 0.5 watt 
Ro=185 ohms, 10 watts 
Ra=10000 ohms, 1 watt 
Res=2000 ohms, 20 watts 
Ro7=12500 ohms, 20 watts 
Ti=Power transformer, 400-0- 
400 volts rms, 200 ma. ; 
Te=Output transformer for . 
matching impedance of voice 
coil to 6600-ohm plate-to-plate 
tube load 


NOTE: The value of Riz should be adjusted for minimum power-supply ripple in output. 
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CLASS B AMPLIFIER FOR MOBILE USE 
Power Output 10 Watts* 


CLASS B 
DRIVER AMPLIFIER 
TYPE 6N7 TYPE 6N7 
Ty TYPE 6SF5 T2 
> Sle T3 
M == == S\|| 
D) S ic a) R = | = Ss Ei OUTPUT 
oF ie oP A. Z SIE | 
+5 = if 
CROKE? es = = 
ae a 6 +300 v i 
Ci= 5 pf, electrolytic, 25 v. R2=1300 ohms, 0.5 watt Ts = Input transformer for 
C2=4 uf, electrolytic, 250 v. R3z Rs=100000 ohms, 0.5 watt matching parallel-connected 
C3=0.025 pf, paper, 400 v. R:=47000 ohms, 0.5 watt 6N7 driver to a 6N7 class B 
Ca = 25 uf, electrolytic, 25 v. Re=Voltage control, variable - amplifier 
€;=50 uf, electrolytic, 25 v. resistor, 1000 ohms, set for Ts = Output transformer for 
M= Microphone, single-button 2.0 volts matching impedance of voice 
carbon, 200 ohms Ti=Transformer for matching coil to 8000-ohm plate-to- 
Ri=Volume control, potenti- a single-button microphone plate tube load 
ometer, 500000 ohms to a single grid 


_ * Peak signal-input voltage to 6SF5 grid required for full power output is 0.15 volt. 
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TWO-CHANNEL AUDIO MIXER 
Voltage Gain From Each Grid of 6SC7 to Output is Approximately 15 


TYPE 6SC7 


OUTPUT TO 
bE hh C2 NEXT STAGE 
R6 
INPUT NE2 
© +250 V. “ 
C1 = 10 uf, electrolytic, 25 v. Ri = 2200 ohms, 0.5 watt Rz Rs = 270000 ohms, 0.5 watt 
Cz = 0.005 uf, paper, 400 v. Rs Rs Re = 1 megohm, 0.5 watt 
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(18-15) 
PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 


TYPE 
<| 6SC7 E6 


© 
+ 300V. 
Ci Cs Cs=0.05 pf, paper, 600 v. Ri=Value depends on type of Ra Rs=83000 ohms, 6.5 watt 
C2 C;=20 uf, electrolytic, 450 v. magnetic pickup used. Fol- Re=200000 ohms, 0.5 watt 
Cs=0.01 yf, paper, 600 v. low pickup manufacturer’s 7=27000 ohms, 0.5 watt 
J=Input connector, shielded recommendations Rs=180000 ohms, 0.5 watt 


Re R3;=3.3 megohms, 0.5 watt Ry Rio=6800 ohms, 0.5 watt 


LOW-DISTORTION INPUT AMPLIFIER STAGE 
Cc 
TYPE 2 
AF OUTPUT 
(LOAD=50000 
OHMS +10%) 
O 
+ 230-300V. 
Ci1=0.25 uf, paper, oil-filled, J=Input connector, shielded watt, -wire-wound 
600 v. ; Ri=50000 to 100000 ohms to R:s=270000 ohms + 5 per cent, 
Co=0.5 wf, paper, oil-filled, match source impedance, 0.5 0.5 watt 
v. ; watt R1=100000 ohms + 5 per cent, 
C3=40 uf, electrolytic, 350 v. Re=910 ohms + 5 per cent, 0.5 0.5 watt 
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TWO-STAGE INPUT AMPLIFIER 
Cathode-Follower (Low-Impedance) Output 
QO+300V. 
INPUT re 
C4 
Re | 
AF OUTPUT 
(LOAD = 100000 
OHMS ) 
° 
€: Cs=0.1 uf, paper, 400 v. Ri=Volume control, potenti- Rs; R1=5600 ohms, 0.5 watt 
C2=25 uf, electrolytic, 25 v. ometer, 500000 ohms Rs=27000 ohms, 0.5 watt 
Cs=5 uf, paper, 200 v. R2=220000 ohms, 0.5 watt Re=560000 ohms, 0.5 watt 


BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE 


+ 300V. 
OO 
G 
TYPE Sa eas 
I2AU7 | AF OUTPUT 
| (LOAD=500000 
OHMS) 


Ci=0.01 uf, paper, 400 v. C7=0.01 uf, paper, 400 v. Re Rs=Tone control, potenti- 
C2=0.02 uf, paper, 200 v. Ri=560000 ohms, 0.5 watt ometer, 1 megohm, audio 
Cs=470 uuf, mica, 200 v. Re=2200 ohms, 0.5 watt taper (10 per cent of total re- 
C4=0.005 pf, mica, 200 v. Rs Rs Rz=220000 ohms, 0.5 sistance at 50 per cent ro- 
Cs=0.05 pf, paper, 400 v. watt tation) 

Ce=0.001 uf, paper, 200 v. Rs=5600 ohms, 0.5 watt Ro=22000 ohms, 0.5 watt 
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NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER 
Voltage Gain, 9000 


TYPE 67 TYPE 6SJ7 


TO 
POWER 
AMPLIFIER 


Ci Ce 8 uf, electrolytic ,25 v. Ri = Volume control, potenti- Re Rs = 100000 ohms, 0.5 watt 
Ce Cs=0.06 uf, paper, voltage . ometer Rs = Volume control, potenti- 
rating as high as supply volt- Rez Re = 600 ohms, 0.5 watt ometer, 0.5 megohm, ganged . 
age Rs Rz Ro = 500000 ohms. 0.5 with Ri 
C3; Ce=0.006 uf, paper, voltage watt i F = Decoupling filter 
rating as high as supply volt- 
age 


NOTE: Values of resistance and capacitance shown in this circuit are taken from Charts 14 and 19in 
the RESISTANCE-COUPLED AMPLIFIER SECTION. The values are chosen to give a sharp low- 
frequency cutoff and, thus, to minimize tendency of multiple stages to motorboat. Operation of three 
or more stages, including power stage, from a common B supply may make it necessary to use a de- 
coupling filter in the plate-supply lead of one or more of the voltage amplifier stages. The constants of 
decoupling filters depend on the design requirements of the amplifier. 


(18-20) 
CODE-PRACTICE OSCILLATOR 


R TYPE * 
. 35Z5-GT 
C, R 
2 
(S 
R, 3 
= 
C4 * 
: “@ 
Cc 
zt MTV AC) 
_ 
O R6 
* 
CONNECT TO ONLY ONE SIDE GROUND] AC RETURN 
OF AC LINE oe 
Ci C2= 0.001 uf, mica, 300 v. Ri= 27000 ohms, 0.5 watt Rs = Volume control, potenti- 
C3= 0.01 uf, paper, 400 v. R2e=270000 chms, 0.5 watt ometer, 100000 ohms 
C4 = 0.002 uf, mica, 300 v. Rs=220000 ohms, 0.5 watt Re = 2.2 megohms, 0.5 watt 
Cs = 0.008 uf, paper, 400 v. Ri=Pitch-control, potenti- R7z= 47000 ohms, 0.5 watt 
Ce = 20 uf, electrolytic, 250 v. ometer, 1.0 megohm Re = 470 ohms, 25 watts 


NOTES: (1) The point marked “GROUND AC RETURN” should be connected to a cold-water pipe 
or other conductor providing a direct, low-resistance return to ground. 
(2) High-impedance (2000 ohms or more) headphones are required. 


(3) RCA miniature types 12A V6 and 35W4 may be substituted for the 12SQ7 and 35Z5-GT respectively 
without affecting performance of the circuit. 
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INTERCOMMUNICATION SET 
With Master Unit and Six Remote Units 


TALK-LISTEN SWITCH 
SHOWN IN LISTEN POSITION 
LOCK-IN TALK TALK 


agate: 


qe alal 


AUDIO AMPLIFIER 
VYPE*6SE7-GT 


R; 


Ci=0.0025 uf, paper, 400 v. 
C2=470 pyf, ceramic or mica, 
0 v. 
C3=330 pyuf, ceramic or mica, 
500 v. 
C4=0.01 pf, paper, 600 v. 
Cs=0.1 pf, paper, 400 v. 
Cs=5600 pyuf, ceramic or mica, 
500 v. 
Cz Cs=20 uf, electrolytic, 350 v. 
Ri=12 ohms, 0.5 watt 
R2=470000 ohms, 0.5 watt 


NO.! DEPRESSED 


Cc; Bee Sones et ee 
L\ 
R3 
Rg 
R4 C5 


TO ANY 
TERMINAL #1 TO #6 


PUSHBUTTON 
SWITCHES 


POWER AMPLIFIER 
TYPE 6V6-GT 


C4 


RECTIFIER 
7 TYPE 6X5-GT 


Ri2 


Cr Cg 


R3:=10 megohms, 0.5 watt 

Ri=330 ohms, 0.5 watt 

Rs=56000 ohms, 0.5 watt 

Re= Volume control, potenti- 
ometer, 500000 ohms 

Rz Rs Rio=330000 ohms, 0.5 


watt 
Ro=82000 ohms, 0.5 watt 
Ru=270 ohms, 2 watts 
Rw=470 ohms, 5 watts 
S, Se=Speakers, permanent- 
magnet, voice-coil impedance 
13 ohms 
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Ti=Input transformer for 
matching speaker voice-coil 
impedance to grid, primary to 
secondary turns ratio 1:47.5 

T:=Output transformer for 
matching speaker voice-coil 
impedance to 5000-ohm tube 
load 

T;=Power transformer, 
199-0-190 volts rms, 50 ma. 
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ELECTRONIC VOLT-OHM METER 


PROBE FOR 
DC VOLTS 


PROBE FOR 
AC VOLTS 
AND OHMS 


a 
GROUND | 
CABLE t 


Ci=0.1 pf, paper, 200 v. 
C2=0.33 pwf+10 per cent, paper, 
400 


v. 

C3=10 uf, electrolytic, 250 v. 

C4=0.01 uf, paper, 400 v. 

R=DC-voltage probe isolating 
resistor, 1 megohm-+5 per 
cent, 0.5 watt 

Ri=5 megohms+1 per cent, 
0.5 watt 

R2=800000 ohms+ 1 per cent, 
0.5 watt 

R3=1.36 megohms-1 per cent, 
0.5 watt 

R4=250000 ohms+1 per cent, 
0.5 watt 

Rs=678000 ohms+1 per cent, 
0.5 watt 

Re=361000 ohms+1 per cent, 
0.5 watt 

R;=3.75 megohms+1 per cent, 
0.5 watt 

Rs=1 megohm+1 per cent, 
0.5 watt 


SIGNAL 
RECTIFIER 


Rx |s2-c 
IMEGL§ 


Rx O 
{00000-0 ») 
Rxlooor P 
RxlOO} |R x! 


Rs=200000 ohms+1 per cent, 
0.5 watt 

Rio=387500 ohms-+ 1 per cent, 
0.5 watt 

Riu=12500 ohms+1 per cent, 
0.5 watt 

Riz2=10 megohms-+ 5 per cent, 
0.5 watt 

Riz Ris=1 megohm-+ 5 per cent, 
0.5 watt 

Ris=10000 ohms+5 per cent, 
0.5 watt 

Ris=1000 ohms-+5 per cent, 
1 watt 

Ris=10 ohms+ 5 per cent, 
2 watts 

Ri7=330 ohms+ 5 per cent, 
0.5 watt 

Ris=15000 ohms+5 per cent, 
0.5 watt 

Reo=Potentiometer, 
15000 ohms, 0.5 watt 

R2a=Potentiometer, 
7500 ohms, 0.5 watt 


POWER 
RECTIFIER 
\ 7 


R22 R2=1500 ohms + 5 per cent, 
0.5 watt 

R23=470 ohms-+ 5 per cent, 
0.5 watt 

Res= Potentiometer, 
12500 ohms, 0.5 watt 

Rx=12000 ohms-+ 5 per cent, 
0.5 watt 

Re7=47000 ohms+ 5 per cent, 
0.5 watt 

Res=180 ohms+ 5 per cent, 
0.5 watt 

Rezo R30o=68000 ohms+ 5 per 
cent, 0.5 watt 

Si=Function-selector switch, 
7-circuit, 5-position 

Se= Range-selector switch, 
4-circuit, 5-position 

T:i=Power transformer, 125 
volts rms, 2.75 ma; 10 volts 
rms, 0.25 ampere 

uA= Meter, de, 0-200 va 


In the diagram the FUNCTION-SELECTOR SWITCH (S:) and RANGE-SELECTOR SWITCH 
(Sz) are shown in their maximum counterclockwise positions (Si=““OFF”; Se=“3 VOLTS, R X 1’) 


NOTE: This electronic volt-ohm meter circuit, similar to those used in RCA VoltOhmystsf, is included 
here solely to illustrate a particular application of RCA. Receiving Tubes. It is not recommended for 
home construction because of the large number of special components required, and because laboratory- 


type test equipment and reference standards are necessary for proper checking and calibration of the 
various functions and ranges. 


7 Trade Mark Reg. U.S. Pat. Off. 
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Outlines 


METAL TUBES—Oultlines 1-7 


| V3 
MAX. 


MINIATURE 
CAP 


MINIATURE 
CAP 


“a 

i3a2 ex 
a Y30 Ae 

| Vy" | ya" 
ma. + Ys2 cf +32 

SMALL - : 

WAFER WAFER 

OCTAL OGTAE 


SMALL? 
WAFER 
OCTAL 
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GLASS TUBES— Outlines 8-19 


SMALL- BUTTON 


SMALL-BUTTON 


Ss -MINAR 
a BASE MINIATURE 7-PIN 
-8s- -9- 
Yq MAX 
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RCA Technical Publications 


on Tubes, Semiconductor Devices, Electronic Components, 
Batteries, and Test and Measuring Equipment 


Copies of the publications listed below 

may be obtained from your RCA dis- 

tributor or from Commercial Engineer- 

_ ing, Radio Corporation of America, 
Harrison, N. J. 


Electron Tubes 


@ RCA TUBE HANDBOOK — HB-3 (734”’ x 
5’). Five deluxe 2-inch-capacity binders 
imprinted in gold. The bible of the in- 
dustry—contains over 3100 pages of 
loose-leaf data and curves on RCA re- 
ceiving tubes, picture tubes, cathode-ray 
tubes, phototubes, transmitting tubes, 
special tubes, and semiconductor devices. 
Available on subscription basis. Price 
$17.50* including service for first year. 
Write to Commercial Engineering for 
descriptive folder and order form. 


@ RCA RECEIVING TUBE MANUAL— RC- 
18 (834”’ x 534’’)-352 pages. Revised, 
expanded, and brought up to date. Con- 
tains technical data on more than 575 
receiving tubes, including types for 
black-and-white and color television and 
series-string applications. Features tube 
theory written for the layman, applica- 
tion data for radio and television cir- 
cuits, Resistance-Coupled Amplifier Sec- 
tion, and several circuits for high-fidel- 
ity audio amplifiers. Features lie-flat 
binding. Price 75 cents.* 


@e RCA TRANSMITTING TUBES —TT-4 
(834"" x 534’")—256 pages. Contains 
basic information on generic tube types, 
on tube parts and materials, on tube in- 
stallation and application, and on inter- 
pretation of tube data. Includes maxi- 
mum ratings, typical operating values, 
and characteristics curves for power 
tubes having plate-input ratings up to 4 
kilowatts, and maximum ratings and 
operating values for associated rectifier 
tubes. Contains sections on transmitter- 
design considerations and on rectifier 
circuits and filters. Features classifica- 
tion charts for quick, easy selection of 
tubes, and circuit diagrams for trans- 
mitting and industrial applications. Fea- 
tures lie-flat binding. Price $1.00.* 


@ RADIOTRONT DESIGNER’S HANDBOOK 
—Ath Edition (834” x 514’’)—1500 
pages. Comprehensive reference thor- 
oughly covering the design of radio and 
audio circuits and equipment. Written 
for the design engineer, student, and ex- 
perimenter. Contains 1000 illustrations, 
2500 references, and cross-referenced in- 
dex of 7000 entries. Edited by F. Lang- 
ford-Smith of Amalgamated Wireless 
Valve Co., Pty., Ltd. in Australia. Price 
$7.00.* 


e RCA POWER AND GAS TUBES—PG- 
101C (10%” x 834’’)—-24 pages. Com- 
pletely revised and brought up to date. 
Technical information on 174 RCA 
vacuum power tubes, rectifier tubes 
thyratrons, ignitrons, magnetrons, and 
vacuum-gauge tubes. Includes terminal 
connections. Price 20 cents * 


@ RECEIVING-TYPE TUBES FOR INDUSTRY 
AND COMMUNICATIONS — RT-104 
(107%%” x 884’’) —20 pages. Technical in- 
formation on 130 RCA “‘special red”’ 
tubes, premium tubes, computer tubes, 
pencil tubes, glow-discharge tubes, small 
thyratrons, low-microphonic amplifier 
tubes, and other special types. Includes 
socket-connection diagrams. Price 20 
cents.* 


@ RCA RECEIVING TUBES FOR AM, FM, 
AND TELEVISION BROADCAST — 1275-G 
(107%” x 834’) 28 pages. New booklet 
contains classification chart, character- 
istics chart, and base and envelope con- 
nection diagrams on more than 600 
entertainment receiving tubes and pic- 
ture tubes. Price 25 cents.* 


@ RCA PICTURE TUBES—KB-106 (10%%” 
x 834'’)—16 pages. Contains character- 
istics and base-connection diagrams for 
RCA’s complete line of picture tubes. 
Features an interchangeability directory 
on more than 150 types. Price 20 cents.* 


@ RCA TUBE PICTURE BOOK—TPB-1 
(1074” x 834'’) —16 pages. Collection of 
photographs and cutaway drawings of 
representative tube types. Prepared 
especially for use by students. A visual 


{Trade Mark Reg. U. S. Pat. Off. *Prices shown apply in U.S.A. & are subject to change without notice. 
349 


aid for the details of tube construction. 
Price 25 cents.* 


@ TECHNICAL BULLETINS—Authorized 
information on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 


@ RCA PREFERRED TYPES LIST —PTL-501- 
B (1074” x 83%’’)—4 pages. Lists RCA 
Preferred Tube Types, both receiving 
and non-receiving, by function. An aid 
to equipment designers in the selection 
of tube types for new equipment design. 
Single copy free on request. 


@ RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES—CRPD-105 
(1074" x 834’)—24 pages. Contains 
technical information on 109 RCA tubes 
including single-unit, twin-unit, and 
multiplier phototubes; flying-spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; and _ storage 
tubes. Price 20 cents.* 


@ HEADLINERS FOR HAMS—HAM-103B 
(107%"’ x 834’’)—4 pages. Technical in- 
formation and terminal-connection dia- 
grams for 48 RCA “HAM” PREFER- 
ENCE TYPES: modulators, class C 
amplifiers and oscillators, frequency 
multipliers, rectifier tubes, thyratrons, 
glow-discharge (cold-cathode) tubes, and 
cathode-ray tubes. Single copy free on 
request. 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TY PE ELECTRON TUBES— 
ID-1020A (10%” x 83@’’)—16 pages. 
Lists more than 2000 type designations 
of 26 different manufacturers arranged 
in alphabetical-numerical sequence; 
shows the RCA Direct Replacement 
Type or the RCA Similar Type, when 
available. Price 20 cents.* 


Semiconductor Devices 


@ RCA TRANSISTORS— Technical bul- 
letins containing authorized information 
on RCA transistors. Be sure to mention 
transistor-type bulletin desired. Single 
copy free on request. 


@ RCA SEMICONDUCTOR DIODES — Tech- 
nical bulletin containing authorized in- 
formation on semiconductor diodes of 
the germanium point-eontact type: gen- 
eral-purpose type 1N84-A, high-back- 


resistance type 1N54-A, and large-signal 
types 1N88-A and 1N58-A. Bulletin in- 
cludes diode characteristics and per- 
formance curves. Single copy free on 
request. 


Components and Service 


Parts 


® SERVICE PARTS DIRECTORIES FOR RCA 
VICTOR TV RECEIVERS 


SP-1007—1946-1950 (107%” x 16%4”)— 
80 pages. Schematic diagrams and re- 
placement parts lists for all RCA Victor 
TV receivers manufactured from 1946 
through June 1950 (56 models). Each 
schematic diagram faces its correspond- 
ing parts list for quick reference. Price 
75 cents.* 


SP-1014—1950-1951 (10%” x 16%4”)— 
142 pages. Schematic diagrams, replace- 
ment parts lists, and top and bottom 
chassis views for the 71 models of 1950 
and 1951 RCA Victor TV receivers. The 
comprehensive index for model and 
chassis numbers provides a ready source 
of reference. Price $1.50.* 


SP-1021—1952 (10%” x 16%”)—36 
pages. Schematic diagrams, wiring dia- 
grams, replacement parts lists, and top 
and bottom chassis views for the 27 
models of 1952 RCA Victor TV receiv- 
ers. The comprehensive index cross- 
references RCA TV model names to 
model numbers, and model numbers to 
the publication in which information 
may be found. Price 50 cents.* 


SP-1028—1953 (10%” x 16%4”}—84 
pages. Schematic diagrams, wiring dia- 
grams, replacement parts lists, and top 
and bottom chassis views for the 108 
models of 1958 RCA Victor TV receiv- 
ers. Also includes schematic diagrams, 
replacement parts, and other informa- 
tion for radio chassis used in radio-TV 
combination receivers. Cross-references 
model names to model numbers of all 
RCA TV receivers from 1946 through 
1953. Cross-references all model num- 
bers and chassis numbers to the publi- 
cation in which information may be 
found. Price $1.35.* 


SP-1035—1954 (10%” x 16%4”)—72 
pages. Schematic diagrams, top and bot- 
tom chassis views, replacement parts 
lists, and top and bottom chassis adjust- 
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ments for the 106 models of 1954 RCA 
Victor TV receivers. Also included is in- 
formation on the CT-100 and the 21- 
CT55 Color Television Receivers, and 
the RP-197 and RP-198 3-speed record 
changers. The comprehensive index ref- 
erences model names to model numbers 
of all RCA Victor TV receivers from 
1946 through 1954, and all model and 
chassis numbers to the Service Parts Di- 
rectory in which information may be 
found. Price $f.25.* 


@e RCA COMPONENTS DIRECTORY FOR 
TV RECEIVERS —SP-1006C (1074’’x 834’’) 
—52 pages. List major components of 
100 different brands of TV receivers for 
which RCA replacement components 
are available. Prepared especially for 
service technicians and parts distribu- 
tors. Easy-to-use format simplifies loca- 
tion of proper replacement part. Price 
50 cents.* 


eTV SERVICING. Bulletin TVS-1030 
(107%” x 83%’’)—48 pages. This new 
booklet contains a compilation of articles 
on TV trouble shooting, TV tuner align- 
ment, and TV circuit analysis by two of 
RCA’s experts in the field of TV servicing 
and test equipment—John R. Meagher 
and Art Liebscher. Price 35 cents.* 


@ TV SERVICING, SUPPLEMENT 1. Bul- 
lettin TVS-1031 (107%%” x 83%”)—12 
pages. This new booklet contains an 
article by John R. Meagher on solving 
trouble shooting problems in those hard- 
to-service television receivers known to 
service technicians as ‘‘tough” sets or 
“dogs.’”’ Emphasizes time-saving com- 
ponent-checking techniques and proper 
use of test equipment. Price 15 cents.* 


@ RCA VICTOR TV SERVICE PARTS GUIDE 
—SP-2001B (10%” x 834’’)—16 pages. 
Lists stock numbers of major replace- 
ment parts for RCA Victor TV sets by 
receiver-model number and correspond- 
ing receiver-chassis number. Also lists 
stock numbers of tuner-replacement 
parts for individual tuner chassis. Cover 
periods from 1946 through 1956. Price 
25 cents.* 


e RCA PHONOGRAPH CARTRIDGE GUIDE 
—SP-2008B (107%” x 83%’")—-4 pages. 
Lists stock numbers of RCA cartridges 
and replacement styli. Also lists stock 
numbers of RCA cartridges and model 


numbers of record players by RCA Vic- 
tor model numbers. Single copy free on 
request. 


Batteries 


@ RCA RADIO BATTERIES FOR FLASHLIGHT, 
RADIO, AND INDUSTRIAL APPLICATIONS 
—BAT-134B (107%” x 834’’)—8 pages. 
Contains characteristics, terminal con- 
nections, and socket patterns of 82 RCA 
dry batteries for radio, flashlight, and 
industrial applications. Includes inter- 
changeability directory, and a battery 
replacement guide for 1948 to 1954 in- 
clusive for portable radios. Single copy 
free on request. 


Test and Measuring 
Equipment 
INSTRUCTION BOOKLETS — Illustrated 
instruction booklets, containing specifi- 
cations, operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 
available for all RCA test instruments. 
Booklets for the following popular in- 
struments are available at the prices in- 
dicated. Prices for booklets on other in- 

struments are available on request. 


WR-36A (Dot-Bar Generatort). . $0.50* 
WA-44A (AudioSignal Generator) 0.50* 
WA-44B (AudioSignal Generator) 0.50* 
WR-46A (Video Dot /Crosshatch 


Generators oo 24. 0.75* 
WR-49A (RF Signal Generator). 0.50* 
WO-56A (7” Oscilloscope)...... 0.50* 
WR-59C (TV Sweep Generator). 0.50* 
WR-61A (Color-Bar Generator). 0.50* 
WR-61B (Color-Bar Generator). 0.50* 
WR-70-A (RF-IF-VF Marker 

PLCOE wen te) was yh e, 0.7% 
WV-77A(Junior VoltOhmystt).. 0.25* 


WV-77B (Junior VoltOhmystt).. 0.25* 


WV-78A (5” Oscilloscope)...... $0.50* 
WR-84A (Ultra-Sensitive DC 
Microammeter)....... 0.25 


WR-86A (UHF Sweep Generator) 0.50* 
WV-87A (Master VoltOhmystt}). 0.50* 


WO-88A (5” Oscilloscope)... ... 0.50* 
WR-89A (Crystal-Calibrated 

Marker Generator).... 0.50* 
WO-91A (5” Oscilloscope)...... 1.00 


WV-97A (Senior VoltOhmystt).. 0.50% 
WV-98A (Senior VoltOhmystt).. 0.75* 
WT-100A (Electron-Tube 


MicroMhoMeter).... 1.75* 
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Reading List 


This list includes references of both elementary and advanced character. 
Obviously, the list is not inclusive, but it will guide the reader to other references. 


ALBERT, A. L. Fundamental Electronics and Vacuum Tubes. The MacMillan Co. 
CHAFFEE, E.. L. Theory of Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inc. 
CuuTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

DoME, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Dow, W.G. Fundamentals of Engineering Electronics. John Wiley and Sons, Ine. 
EASTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Ine. 
EVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Inc. 
FINK, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc. 

Fink, D. G. Television Engineering. McGraw-Hill Book Co., Ine. 


GHIRARDI, A. A. Radio and Television Receiver Circuitry and Operation. Rinehart 
and Co., Ine. 


GRAY, T.S. Applied Electronics. John Wiley and Sons, Inc. 

GRoB, B. Basic Television. McGraw-Hill Book Co., Inc. 

HENNEY, KEITH Radio Engineering Handbook. McGraw-Hill Book Co., Ine. 
HoaG, J. B. Basic Radio. D. Van Nostrand Co., Inc. 

Kouuer, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Ine. 
MAEDEL, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc. 
Marcus, A. Elements of Radio. Prentice-Hall, Inc. 


MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 


MOYER AND WOSTREL. Radio Receiving and Television Tubes. McGraw-Hill Book 
Co., Ine. 


PENDER, DELMAR, AND McILWAIN. Handbook for Electrical Engineers—Communi- 
cations and Electronics. John Wiley and Sons, Inc. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. 


Proceedings of the Institute of Radio Engineers (a monthly publication). 
RCA TECHNICAL Book SERIES. Electron Tubes, Vol. I and Vol. II. RCA Review. 


ReicH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 
Co., Inc. . 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Ine. 

TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 

TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Ine. 

The Radio Amateurs Handbook. American Radio Relay League. 

VAN DER BIL, H. J. Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inc. 


ZWORYKIN AND MORTON. Television: The Electronics of Image Transmission. John 
Wiley and Sons, Inc. 
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RCA Receiving Types NOT Recommended 
For New Equipment Design 


Certain receiving tube types should be avoided in the design of 
new equipment because they are approaching obsolescence or have 
limited or dwindling demand. Such RCA Types are listed below. For 
a guide to the selection of tube types recommended for new equip- 
ment design, refer to the RECEIVING TUBE CLASSIFICATION CHART. 


OZ4 6A8 6F6-G TA5 TW7 24-A 
OZ4-G 6A8-G 6F6-GT 7TA6 (0.4 25BQ6-GT 
1A5-GT 6A8-GT 6F7 TAT TY4 25W4-GT 
1AD5 6AB5/6N5 6F8-G 7A8 7Z4 25Z5 
1AX2 6ABT7 6G6-G TADT 12A8-GT 27 

1C5-GT 6AC5-GT 6J7-GT TAFT 12AH7-GT  35A5 

1E8 6AD7-G 6K7 TAGT 12AV7 35Y4 

1L6 6AH4-GT 6K7-GT TAHT 12BD6 3523 

1LA6 6AH6 6N7 7B4 12C8 35Z4-GT 
1LB4 6AL7-GT 6Q7 ~ TB5 12J5-GT 4] 

1LC5 6AQ7-GT 6Q7-GT 7B6 12J7-GT 42 

1LC6 6AR5 6R7 7B7 12K7-GT 43 

1LD5 6B4-G 6S4 7B8 12K8 45 

1LE3 6B8 6S7 7C5 12Q7-GT A7 

1LG5 6BD4-A 6S8-GT 7C6 12SA7-GT  50A5 
1LH4 6BD6 6SA7-GT 7C7 12SF7 50C6-G 
1LN5 6BFS5 6SB7-Y TET 12SK7-GT 50X6 

184 6BK5 6SF5-GT = 7F7 14A7 50Y7-GT 
l-v . 6BK7-A 6SF7 TF8 14AF7 7T0L7-GT 
1V2 6BQ6-GT 6SJ7-GT  7G7 14B6 75 

1X2-A 6BY5-GA 6SK7-GT T7H7 14C7 78 

3LF4 6C5-GT 6SQ7-GT 7J7 14F7 80 

5AZA 6C6 6SR7 LK 14F8 83-v 

5T4 6C8-G 6SS7 TL7 14Q7 84/6Z4 
5U4-G 6CD6-G 6SZ7 TN7 14R7 117L7/M7-GT 
5X4-G 6D6 6U5 TQ7 19BG6-GA 117N7-GT 
5Z3 6F5 6Y6-G (Oso 19J6 117P7-GT 
6A7 6F5-GT TA4 TV7 19T8 117Z6-GT 


RCA Preferred Types List 


A list of preferred tube types is available to assist equipment 
designers and manufacturers in formulating their plans for future 
production of electronic equipment. This list is based on periodic 
surveys of the needs of the engineering and manufacturing fields and 
keeps abreast of technological advances in tube design and appli- 
cation. 

A copy of the current list will be gladly furnished on request. 
Write to Commercial Engineering, Tube Division, Radio Corpora- 
tion of America, Harrison, N. J. 
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